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You've come to 
the right place. 


At Narda, we've got the goods to soften 
hard-nosed customers. 
With over 900 high-perform 
products in ERT 
15 microwave | 
categories, 
we Can satisfy 
any order. 
And with an astonishing 85% of our 
products in stock, we can ship most of 
=] them right away. 

If something's out of stock, 
we'll tell you the exact delivery 
date. And because Narda’s 
150,000 sq. ft. manufacturing 
facility is the largest in the industry, 
you'll get it fast. 

For over 40 years, we've built 
Narda’s reputation as the premier 
| supplier of the highest quality 
ae microwave components. 

| So when it comes to being 
“| demanding, we're one 
tough customer. 

Just like yourself, 

For more information, call Narda 
today at 516-231-1700. 
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The Features Your Customers Want 


With the Control You Need 
LIR-Vet" 


Communication Networks 


The original inventors of LTR® bring you LTR-Net™, the next generation advanced feature set trunking system. With a 
Windows NT® System Site Manager and a 3000 Series Switch, LTR-Net provides complete interoperability with existing 
LTR radios, while offering an entire set of new features to expand single or multi-site subscriber networks. With 
backwards compatibility, LTR-Net paves the way for easy integration without painful migration. 


Wide-Area Coverage - Communicate across entire Redundancy - Essential system modules ensure that a 
counties and states through an integrated network single point of failure does not result in a complete 
of radio sites. system failure. 


Roaming with Auto-Registration - Radio subscribers —_ Easy Integration Without Painful Migration - Existing 


are automatically tracked as they roam from site to LTR radios and new LTR-Net radios communicate 
site. Talkgroup members scattered among several at the system switch and over-the-air on any LTR or 
sites stay in contact. LTR-Net RF channel. 

65,000 Unique ID's - Electronic Serial Numbers 
(ESN’s) and unique subscriber ID's allow direct Order Now ! 
radio-to-radio calls and direct inward-dialed phone 
ae Call for Details 


Group ID's - Dispatch a single message to multiple 1-800-388-1912 


users with one simple call. 


Over-the-Air Management - Generate subscriber data, 
update channels, interrogate, and disable radios 
with the Windows NT System Site Manager. 


Single-Site Solutions - Stand-alone single site LTR-Net 
systems provide enhanced two-way communi- 
cation. Additional sites can be added when 
coverage needs to be expanded. 
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Technical information for paging, trunking and private wireless networks. 
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On the cover: How can six channels be carved out of one 30kHz bandwidth? The secret is in the centers. 
Cover design by Scott Dolash, associate art director. See story on page 18, 
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T-PASS® EXPANDABLE ee ernee 
TRANSMITTER & TRANSMITTER/RECEIVER 132-174 MHz 
MULTICOUPLERS aie es We 


800-1000 MHz 


Unsurpassed expandability. Inherent reliability and 
versatility. Superior cavity/ferrite transmitter 
multicoupler performance. The best long-term 


T-Pass expansion channels to system engineering and product support. \ 
fit in a wide variety of system 
requirements... 


3-quarterwave for 800-1000 


MHz 150W applications. 800 MHz T-Pass trunking 


multicoupler system, with 
421-Series tower-mounted 
amplifier and high- 
performance receiver 
multicoupler system. 


Fan-cooled, 5-quarterwave for 
close-spaced, high-power 
800-1000 MHz applications. 
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Ten-inch 3-quarterwave UHF, 
with 4" Vari-Notch” cavity for 
extra noise suppression. 
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6.625" quarterwave VHF, with 
built-in low-noise preamplifier 
for maximum Rx performance. 


(US. PAT 2.249147, CAN. PAT 1.133.596) 


For more information on T-Pass multicoupler systems, see our Seminar Subjects booklet, “T-Pass Expandable 
Multicouplers: Principles and Applications” (Lit. No. C2001F93). Also see T-Pass system brochures (Lit. No. C1011C94, 
C1021G93, C1031G93, C1041G93, C1051G93). Tech-Aids No. 92002 (Lit. No. D3001D93) and 93002 (Lit. No. D3011F93). 
Call us for expert assistance in solving your system design problems. 

Come visit us at CTIA Booth #1453. 

SIGNAL BOOSTER SYSTEMS ¢ RF SYSTEM PRODUCTS ° DUPLEXERS »° FILTERS 
TX RX SYSTEMS INC. - 8625 Industrial Parkway, Angola, New York - Phone: (716) 549-4700 - Fax: (716) 549-4772 
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Money by the briefcase, sites by the 
thousands and channels split for millions 


How long ago are the “good old days?” 
Ten years? One year? Three months? 

Remember when Morgan O'Brien was 
travelling the country with a “briefcase full 
of money,” as he once described it to a trade 
show audience, buying up SMR systems for 
Fleet Call? A lot of system operators sold 
their SMR businesses. Some of them retained 
their community repeaters, and some of them 
retained their antenna sites, or both, Charlie 
Bonifasi of Phoenix, for example (who, now 
that I think of it in the context of briefcases, 
once won a cash prize in a contest at WCE 
that was presented as a “briefcase full of 
money”), retained sites when he sold other 
parts of his communications business. 

Site operation always was a good little 
business. For people who really understand 
what they should charge for tower space and 
who use contracts and other good business 
practices, it is a highly profitable little busi- 
ness. For yet another group, the tower con- 
solidators, it is a big business. Steve Dodge at 
American Tower Systems, for example, is on 
the way to amassing 10,000 sites. his 
company’s stated goal, and has in excess of 
3,000 already. 

Nextel (Fleet Call changed its name to 
Nextel years ago) itself has a huge portfolio 
of sites. Some of them it acquired from sys- 
tem operators, and most of them it con- 
structed to support the buildout of its nation- 
wide, cellular-like digital network that prima- 
rily uses low-power, low-height sites. Along 
with other network operators, Nextel is 
poised to sell its sites to a consolidator and 
lease back the antenna space. Then, the con- 
solidator could offer space on the sites to 
other renters, 

Meanwhile, some of the former SMR op- 
erators are finding new opportunities with 
wide-area analog trunking and with UHF 
trunking. Some of these systems are altract- 
ing customers who do not need all of the 
features offered by digital ESMRs such as 
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Nextel, Southern Communications and 
Chadmoore Wireless and who shy away from 
the higher bills they might have to pay for 
something besides “plain vanilla” dispatch. 

That's not to say that some customers don’t 
want the extras. Even Geotek attracted enthu- 
siastic, loyal and appreciative customers. It's 
just that premium, or even mid-range, service 
isn’t for everyone. 

It's interesting to see, though, that Nextel 
probably will get out of the business of own- 
ing sites, a business pioneered to some extent 
by the mobile radio operators, and that the 
same operators are getting some benefit from 
dispatch business more or less cast off by the 
digital system operators. 

Steve Virostek, a keynote speaker at last 
year's [WCE, directs messaging and dispatch 
studies and consulting at the Strategis Group. 
He updated his industry report on Nov. 13, 
1998, at the AMTEX conference. He pointed 
out that one-fourth of the cellular/PCS cus- 
tomers are business users. 

Prior to the widespread availability of 
wireless telephone service beginning with 
cellular in 1983, land mobile radio was used 
by many who now use cellular or PCS in- 
stead. Real estate agents, for example, used to 
be big customers of land mobile radio. Be- 
cause their mobile communication normally 
is with people outside their organization. dis- 
patch service doesn’t matter much to them. In 
the construction industry, though, where 
mobile communication among managers, 
supervisors and employees is more important, 
dispatch service continues to thrive. And flat- 
rate dispatch service saves them money com- 
pared to airtime, per-unit charges on some of 
the digital networks. 

Virostek calls Nextel the “differentiator” 
in today’s wireless marketplace. He found 
them loading 125,000 subscribers per month, 
with revenues per subscriber at $70 per 
month, a lower churn than with cellular/PCS 
and with long-term customer relationships. 

His study found 4.6 million analog and 
digital SMR subscribers in 1998, compared 
to 3.1 million in 1997 and 2.2 million in 
1996. The proportion of analog SMR, the 
low-cost alternative, is holding relatively 
steady at 1.7 million. 

One of his report's figures shows analog 
SMR use at 450MHz grew at a rate of 278% 
in 1998. followed by 220MHz at 43%. If 
you're looking for encouraging growth fig- 
ures, look no further! 

What's really huge? The number of non- 
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federal, non-SMR private radio users: 15.8 
million, Add the analog SMR users (1.5 mil- 
lion) and the digital SMR users (2.9 million) 
and you have about 20 million dispatch cus- 
tomers. About 22% of them use cellular/PCS 
and paging services, too, 

Frequency congestion is forcing private ra- 
dio users to explore other communications 
options, such as new radio technology, com- 
mercial wireless services, partnerships with 
other radio operators and data dispatch. 
Channel-splitting technologies such as 
ComSpace’s DCMA and Intek Global’s LM 
may help to overcome some of the frequency 
congestion—maybe af! of it, depending on 
how accurate those companies’ own claims 
turn out to be. 

Virostek’s report spells out some implica- 
tions for trunked radio operators. 

For the short term: 

1. Commercial wireless carriers have aban- 
doned the dispatch market. 

2, Analog SMR is shrinking, but non- 
Nextel! SMR operators report a net gain of 
9% for 1998. 

3. Quick-fix solutions address capacity 
needs. 

4. An opportunity exists to raise service 
rates from historical averages. 

For the long term: 

1. Implement capacity-enhancing tech- 
nologies because new spectrum allocations 
are uncertain. 

2, Maintain a value proposition with re- 
spect to competitors. 

3. Align with other telecommunication car- 
riers to shore up competitive weaknesses. 

How does this compare with your view of 
the industry? Let us know. at 
mrt@intertec.com, 


Exit Phythyon, enter Sugrue 

The FCC Wireless Telecommunications 
Bureau welcomes a new chief. Dan Phythyon 
stepped down from the position on Dec. 1, 
1998, to handle special project assignments 
within the FCC for a while. FCC Chairman 
William E. Kennard has appointed Thomas J. 
Sugrue to the bureau post as of Jan, 19, 1999. 
Sugrue is a partner in the law firm of Halprin, 
Temple, Goodman and Sugrue. He has had 
policy-making positions with both the FCC 
and NTIA in past years. 
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value. From the ultimate in high 
perlormance, to s cost solu- 
lions, IFR has an analyzer o fit 
youl needs 

Your Total Testing 
Source. Making sure wireless 
systems function properly require 
solutions that work together 
IFR’s full line of signal generalors, 
Counter Powe ters, and hand 
held power meters are the perfect 
complement to our radio test sets 
and spectrum analyzers, ond 
provide the indusiry’s best total 
lesting product line. 

To lind out more about IFR test 
5 lutions, contact your nearesl 
I-R soles office or visil our web 
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For more information call your local IFR office - USA Tel +1 (316) 522-4981 Toll Free 1-800-835-2352 (U.S. Only) Fax +1 (316) 522-1360 
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Spain Tel +34 1 640 11 34 Fax +34 1 640 06 40 Hong Kong Tel +852 2-832-7988 Fax +852 2-834-5364 Singapore Tel +65 281 8885 Fax +65 281 0113 
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E-mail: info@ifrsys.com 


www. ifrinternational.com 
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ICT custom designs its Base Station Series wrap around covers to fit selected models of mobile radios. such as E.F Johnson, Ericsson, GE, 
Icom, Kenwood, Maxon, Midland, Motorola, Standard, Tait, Uniden and Vertex. The ICT Base Station Series covers are easy to install, sport 
a Clean, sleek, compact design, and complement ICT's 10 Amp through 30 Amp switching power supplies. These power supplies deliver noise 
free performance, input and output filtering, fuse protection, current limiting, a diode protected output for battery back up and a terminal block 
connector. Purchase the Complete Base Station (power supply assembled with cover), or the power supply and the cover separately. Get the 
power of ICT working for you and your customers today 
Customize 


For great service, contact any of our distributors today. 
Visit our web site at: http://www.ict-power.com or call: (604)888-6304. 
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February 

8-10—Wireless, sponsored by the Cellular Tele- 
communications Industry Association, Ernest 
Morial Convention Center, New Orleans. Contact: 
847-940-2155. 


March 

8-9—Specialized Wireless Communications 
Management Conference, sponsored by AMTA, 
San Diego Hilton Beach and Tennis Resort, San 
Diego, Contact: 202-331-7773. 

15-17—29th APCO Western States Regional 
Conference, sponsored by APCO, San Diego 
Concourse, San Diego, Contact: 562-940-3362. 
28-31—ENTELEC, sponsored by the Energy 
Telecommunications and Electrical Association, 
George R. Brown Convention Center, Houston, 
Contact: 281-357-8700. 


April 

28—-30—International Wireless Communica- 
tions Expo, co-sponsored by Mobile Radio Tech- 
nology. Las Vegas Convention Center. Las Vegas. 
Contact: 800-288-8606. 


May 

10-13—Telecommunications Resellers Associa- 
tion Spring Conference and Exposition, San Di- 
ego Mariott. San Diego. Contact: 202-835-9898. 


June 

1-3—Canadian Wireless, sponsored by the Ca- 
nadian Wireless Telecommunications Associa- 
tion, Vancouver, Canada. Contact: 613-233-4888, 
ext. 102. 

27-July 1—UTC Telecom ’99, sponsored by 
UTC, Nashville, TN, Contact: 202-857-1881. 
28-29—AMTA Leadership Conference & An- 
nual Meeting, sponsored by AMTA, ANA Hotel, 
Washington, DC, Contact: 202-337-7773. 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center, Mi- 
ami. Contact: Jackie Gonzales, 305-412-9000. 
26—-28— Telecommunications Resellers Asso- 
ciation Summer Carrier Forum, Westin Harbor 
Casule, Toronto, Ontario, Canada. Contact: 202- 
835-9898. 


August 

8-12—International Association of Public- 
Safety Communications Officials (APCO) Na- 
tional Conference, Minneapolis, MN. Contact: 
904-322-2500. 


September 

23-25—Personal Communications Showcase, 
sponsored by Personal Communications Industry 
Association, New Orleans. Contact: 703-739-0300. 


October 

2—4—Wireless LT. ’99, sponsored by the Cellu- 
lar Telecommunications Industry Association, 
Santa Clara, CA. Contact: 202-785-2842. 
17-19—TelecomLatina, co-sponsored by Mobile 
Radio Technology, Miami Beach Convention Cen- 
ter, Miami. Contact: 800-288-8606. 


November 

10-14—Communications Marketing Confer- 
ence, sponsored by the Communications Market- 
ing Association, Harvey Hotel, Dallas. Contact: 
Jack Armstrong, 410-628-9300. 
15-16—AMTEX, sponsored by the American 
Mobile Telecommunications Association, Walt 
Disney World Village, Lake Buena Vista, FL. Con- 
tact: 202-331-7773. 

15-16—Fourth International Congress on 
Commercial Trunked Radio, sponsored by the 
International Mobile Telecommunications Asso- 
ciation, Hilton, Walt Disney World Resort, Or- 
lando, Contact: 202-331-7773. 
14—Telecommunications Resellers Associa- 
tion Fall Conference and Exhibition, sponsored 
by TRA. Adams Mark Hotel, Dallas. Contact: 
202-835-9898. 

19-Radio Club of America Communications 
Symposium, 9Ist Anniversary Dinner and 
Awards Presentation, New York Athletic Club. 
New York. Contact: Gerri Hopkins, 732-842-5070. 
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Gif” circie (15) on Fast Fact Card 


The day that I 
am writing this, 
near the end of 
1998, happens to 
be the 97th anni- 
versary of Gug- 
lielmo Marconi’s 
first transcontinen- 


A disturbance in the Force 


tal broadcast. Some radio historians might 
assert that it was about a week later that 
the question was first asked “What are you 
doing on my channel?” 

Interference is as old as the technology 
and as current an issue as we have in wire- 
less communications. Technical solutions 
aside, interference, like history, is as much 
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a result of the absence of decision as it is 
about the consequence of decision. Fail- 
ure to investigate existing use when put- 
ting in a system is nearly as bad as 
malicious intent—the result is the same. 

The RF environment is getting more 
dense as new services are “commissioned” 
and commercial networks expand. Public 
safety users’ groups and consolidated agen- 
cies are actively complaining about interfer- 
ence from CMRS, particularly ESMR, and 
those complaints have not been limited geo- 
graphically. They stretch from Texas to 
Oregon. 

Not only has the “force” been disturbed, 
there has been a disturbance in the Force 
this year. We've felt a presence we haven’t 
felt since the fall of the FOBi knights, (The 
FCC Field Operations Bureau became the 
Compliance and Information Bureau in 
1994). The first year under the stewardship 
of Richard D. Lee as chief of the CIB has 
seen several steps. They include: a coopera- 
tive enforcement Memorandum of Under- 
standing with some of the frequency coordi- 
nators, led by the Industrial Telecommuni- 
cations Association (ITA); a crackdown on 
unauthorized channel use, as noted in MRT 
in November; threats of fines against the 
28% or so of tower owners who haven't reg- 
istered their structures; and, on the broad- 
cast side, the FCC’s frigates are chasing the 
“Jolly Roger” of pirate radio and admonish- 
ing the legitimate broadcasters in the 
Emergency Alert System to clean up their 
act, procedurally. 

At an ITA breakfast in October, Lee ac- 
knowledged a column in this magazine from 
last August that likened the FCC enforcers 
in the past to “cops permanently parked at 
the doughnut shop.” Not only did he take 
ownership of that history, he made it clear 
those days are over. We believe him, and the 
industry better believe him, too. Lee is a 
former (not ex-) Marine, and he'll take that 
hill—if HQ will stay out of his way. 

Much needs to be accomplished in 1999, 
The few other coordinators who have signed 
off on an enforcement MOU with the FCC 
are limiting their sphere of influence to in- 
tramural interference issues within their own 
services or industries. Interference between 
ESMR traffic and both LMRS pools—pri- 
vate and public safety—needs to be ad- 
dressed. MRT will stay on top of both the 
regulatory and the technical solutions to 
these problems in the coming months. We 
hope the CIB will be unrestricted by any 
other FCC agendas so that it can do the 
same. a 
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Technician comments on shortage 

I liked the articles on technicians (“Edito- 
rial,” July: “Letters.” September MR7) and 
thought I'd add a comment from an actual 
technician and not a president or a manager. 
My answer is yes, there is a shortage of tech- 
nicians and a drought of good. experienced 
technicians; but there is no shortage of people 
claiming to be technicians. 

Companies compete for technicians. If 
there is no shortage of technicians, then why 
did Optaphone Systems have to move its lo- 
cation to attract technicians? Why all the ads? 
Why all the banter about finding technicians 
if there are so many around? Stop kidding 
yourselves! 

Quality technicians are rare. What keeps a 
quality technician at a job are several things, 
and the pay and benefits may not even be a 
part of it (although it helps). And in no real 
order, let's first consider training. 

I do not mean in-house or on-the-job train- 
ing. [ mean actual classroom or vendor train- 
ing. To make or keep a quality technician 
Means an investment in training. Too many 
companies pass off training as only college. 
What company will give daytime off to at- 
tend a college class? None! Will a company 
reimburse for non-college job training? Few 
and with lots of catches. Vendor training? 
Sure, but if vou are too good at your job, the 
company can't afford to lose you to school 
for a week or two. In short, there are many 
great training courses and seminars out there, 
but a lot of companies that want a quality 
tech won't give him or her the money or the 
ime to stay that way and advance. 

Next, is by name (not group) recogni- 
tion—both on job and off. Is there a safety 
recognition program? Are there certain techs 
that always seem to be out on a service call 
while the others hang around the coffee pot? 
Is the tech that always agrees with the man- 
agement (even to the point of jumping off the 
cliff} the only one who ever gets recognition? 

Does the company listen? When a techni- 
cian makes a recommendation on an issue 
that he/she is the subject matter expert on, 
does the company listen. or is the technician 
only shrugged off as “He is only a tech, the 
manager knows better” or “You're only a 
tech. if management thought it important they 
would have thought of it before you.” 

Teamwork. I don’t mean just the word, but 
the actual meaning and practice of it. If your 
idea of teamwork means we are with you in 
spirit or via phone call. I suggest you look up 
the meaning of the word again. 

Getting or making quality technicians and 
then keeping them are two entirely different 
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issues. Ever wonder why your company ei- 

ther doesn't attract good technicians or keep 

them after hiring them? It may not be the pay 
and benefits, 

—Dave Kalb 

Systent Technician and Retired Military 

Pagenet of Maryland 

Catonsville, MD 


Greedy license seekers? 

“Critical Infrastructure Industries” (Edi- 
torial, October MRT) as you suggest, is noth- 
ing more than a ploy by the greedy to use 
position and influence to obtain a bigger slice 
of the pie. From personal observation, | know 
of one large oil company that holds many 
unused FCC licenses. While using some of 
their licenses for normal operation, they hold 
many others apparently in reserve that are 
periodically renewed but not supported by an 
equipment installation. In fairness to that 
company, I will say my observation occurred 
nine or 10 years ago. 

I would guess this practice is not limited to 
oil companies. 

This practice is responsible for an unreal- 
istic picture of the spectrum as viewed by 
coordinating agencies. Since little actual in- 
vestigation is ever done by the FCC or the 
coordinators, the result is an almost worth- 
less site compatibility profile. Accordingly, 
some applicants are denied access to appar- 
ently crowded sites because of “coordinated” 
incompatibility with licensed by nonexistent 
site users. 

—R.D. Swinney 
Andrew 
Richardson, TX 


Correction 


In the December 1998 issue of 
Mobile Radio Technology, RFS 
Cablewave’s address was incorrect in 
the “Company Addresses” section. 
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Let us know what 
you think ... 
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Pickin’ fish 
By Robert H. Schwaninger Jr. 


Every September my wife and J visit the 
outer banks of North Carolina for a vaca- 
tion. We spend a week sitting on the sandy 
shore, watching brown pelicans glide by, 
listening to the surf and generally forgetting 
our pressures. I read a 
bunch of beach books 
for boys, and my wife 
collects shells to add to 
last year’s batch that 
are still in the garage. 
Every so often she 
walks by and dusts me. 
Ah, sweet therapy. 

This year. we had 
passive entertainment 
in the form of a small 
group of local com- 
mercial fishermen who 
decided that the spot in 
front of our beach 
house was ideal for 
dragnet fishing. Armed 
with a small, surf-resis- 
tant boat and about 300 
yards of net, the fisher- 
men cast a loop otf the 
bank and waited for 
silly fish to wander in. 
Then they dragged it 
out with the help of a 
pickup truck and 
loaded their catch into 
tubs to sell to local fish 
markets, 

The fishermen, led 
by an old guy named 
Wilbur (who with a 
slight costume change 
could have been a 
gnome) seemed a 
fairly happy group. 
Just three guys mak- 
ing a living on the luck 
of the nets. Wilbur had smartly added to his 
crew one guy that stood about 6'5" and had 
the muscle to pull a hundred pounds of fish 
onto the pickup bed with ease. 

One Thursday, they had a great haul, The 
number of spot and chub and sea bass flop- 
ping in the nets was amazing. Wilbur reck- 
oned it was about 4,000 pounds of fish, and 
at 23 cents a pound, it would be a good day’s 


Schwaninger, MRT's regulatory consultant, is a partner 
in the law firm of Brown and Schwaninger, Washington. 
He is a member of the Radio Club of America. 
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catch—if they could get it loaded. People 
gathered to gawk at the fish, and some of us, 
for no reason other than neighborliness, 
helped them “pick fish.” 

There was a farmer from northeastern 
Pennsylvania, who was getting a little long 
in the tooth but still had that strength that 
came from working a barrel chest and broad 
back for years, turning the earth. He told me 


Illustration by John Hayes 


about his family farm. Said things weren't 
like they used to be, what with all the laws, 
regulations and agribusiness-related monkey 
business that was hurting the family farm. I 
told him I was a lawyer, and after a few min- 
utes’ internal debate, he decided it was OK 
to talk to me some more. 

Seems he'd worked the family farm all 
his life and had made a decent living. But 
things weren’t the way they used to be, and 
he was afraid that his son wouldn’t succeed 
in carrying on the tradition, Said a lot of the 
family farms had been sold off in his area, 


January 1999 


but he just wasn’t ready to do that. He liked 
farming. His son liked farming. It was a 
family business, and he believed that with 
hard work, a man should be able to take care 
of his own and not have to sell everything 
Just to break even. 

He looked over at his wife, who had 
joined us pickin’ fish. She was a sturdy 
woman with an ease of motion that bespoke 
years of snapping peas 
and “putting up” jars 
of applesauce. To- 
gether, they moved 
with great dignity, 
knowing they were do- 
ing what God expected. 

After a while, they 
moved on, figuring they 
had done their part to 
help. I stayed on. 
pickin’ fish and shoot- 
ing the breeze with 
Wilbur. I asked him 
about his business. He 
said he sold fish at 
about two bits a pound 
to the fish retailers that 
then resell it at about 
$3.50 a pound; then he 
just laughed. 

“If you want about 20 
bucks of fish—grab a 
handful, [t ain’t nothin'’.” 

] asked him if the 
business was regulated. 
Wilbur said, “Well, 
they got laws about 
what you can catch, and 
gettin’ a license and all, 
but that’s about it.” 

“Hey, Wilbur, what 
would you think about 
the government setting 
up a fund that all 
fishermen would pay 
into to feed the poor 
with fish? They might 
call it the ‘Universal 
Fish Fund.” 

He thought about that, then screwed his 
bearded face into a scowl. “I don’t make that 
much now, and it seems that charity should 
begin at home. It just doesn’t seem right to 
take money from me so that other folks who 
won't do an honest day’s work get fish. Be- 
sides, I give to the church, and that should 
be good enough.” 

“Well, you know, Wilbur, this seacoast 
is federal, and that means the fish are fed- 
eral, so the government’s letting you make 
a living using its fish. Doesn't that mean 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
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they’re entitled to say what you can do with 
some of them?” 

“Now, that’s crazy,” said Wilbur. “These 
fish ain't federal. God made ’em, and he lets 
them run around the ocean, and I’m the one 
that makes them worth money by hauling 
them out of the ocean. The government 
doesn’t pay for that, or do that. Besides, they 
get my income taxes. Whatta they want 
more for?” 

“Okay,” I said. “I get your point. But 
how about if the government decided to raise 
money by auctioning off fishing rights? They 
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might create a program for you to bid on the 
right to fish these banks. If you won the bid, 
you would be able to haul out fish between, 
say, here and Nag’s Head, without competi- 
tion from other fishermen. What would you 
think of that?” 

“I couldn't do it,” he declared with a 
laugh. “The truck takes about $100 a month 
to run, and nets need upkeep and the boat and 
motor and all—it takes money! Now, on a 
regular day, I get about $500 worth of fish, 
but the profits gotta be divvied up amongst us 
all. 1 get about a hundred a day. That's enough 
to take care of my family, but it doesn’t leave 
much for biddin’ in a government-style auc- 
tion to fish.” 

“But you'd get the right to fish the whole 
bank,” I protested. “You could expand your 
operation and get a bunch of crews working 
down here. You might get rich.” 

“That ain’t gonna happen,” he said 
flatly. “Even if 1 could afford to buy the 
rights, | couldn’t afford the trucks and the 
boats and pay to pull it off. Hell, what am 
] supposed to do, borrow the money from 
a bank? They don’t lend money to li'l’ ol’ 
fishermen like us. Besides, I still owe on 
the house.” 

“I understand,” I said, and we dropped 
it. ] went back to pickin’ fish and squatted 
down to load several more handfuls of spot 
into a tub to be dumped into the back of 
the pickup. I worked with Wilbur and his 
crew until it was getting close to sunset. 
The smell of the dead fish clung to my 
hands where the fins had made little bloody 
pinholes in my palms. Together, we fin- 
ished putting the two-bits-a-pound bounty 
in the trucks, and Wilbur thanked me, 
chuckling about wanting to get home to tell 
them that some lawyer helped them make 
the load. 

| waved to my new fishing buddies and 
walked slowly back to our beach house. 
My wife immediately directed me to a hot 
shower to get the fish smell off. Afterward, 
she looked at my hands and said | should 
put some lotion on them, but I declined 
with a mumble about honest work, Truth 
is, my hands ached from helping Wilbur, 
but pickin’ fish felt good, and I didn’t even 
have to fill out a form, a 
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Six into one will go 


Technology already proven for 220MHz applications now focuses 
on the need to increase capacity and efficiency for VHF highband. 


By Michael R.J. Bayly, C.Eng., M.LE.E. 


The availability of linear modulation tech- 
nology, already proven in 220MHz applica- 
tions, and the requirements of the FCC re- 
farming order (92-235), finalized in 1997, 
have converged to create new opportunities 
for VHF highband communications as well. 


Technology in-waiting 

Although “linear modulation” (LM) has 
been in use for decades, in its contempo- 
rary context it refers to LM implemented 
with the merging of four additional tech- 
nologies: reference vector equalization, 
Cartesian loop transmitter, feed-forward 
signal regeneration and digital signal pro- 
cessing. In this incarnation, very narrow- 
band linear modulation (VNLM) was first 
demonstrated in 1992 and was type- 
accepted by the FCC in 1994, at which 
time it began to be applied to several 
220MHz systems. The 220MHz-222MHz 
auction in 1998 has given impetus to ex- 
tending use of that band beyond single- 
site applications. 


Refarming revisited 

One of the goals of refarming was to get 
the best spectrum efficiency. There is lim- 
ited existing spectrum, limited new spec- 
trum and congestion in the bands in cur- 
rent use. There are also limitations to many 
of the current wireless technologies, 

One solution is to increase the current 
spectrum capacity. Various ways are being 
promulgated to do that. The FCC could 
mandate a reduction in channel size. In a 
way, that is one effect of the type-accep- 
lance process because increases in inter- 
ference will actually drive system manag- 
ers to reduce channel size. Because type- 
acceptance is questionable as a policy tool, 
some industry organizations are pushing 
for a more specific mandate that would 
encourage a transfer into more spectrum- 
efficient technologies. 

Another solution is to increase the chan- 
nel capacity by various other ways, either 


Bayly is director of Linear Modulation market develop- 
ment for Intek Global/Midland USA, Kansas City, MO. 


by using that channel for less time or by 
substituting data, a more efficient means 
of communicating information. for voice 
when feasible. A similar solution is to 
provide higher-speed data on the channels, 
and LM technology already provides 
128QAM (quadrature amplitude modula- 
tion) trellis coding, yielding as much as 
16.8kbps on SkHz channels. 

Another approach is to provide more 
functionality by trunking. Many systems are 
now moving toward trunking because of the 
increased efficiency that technology brings. 

The refarming effort enables more users 
to simultaneously access the available 
spectrum by using bandwidth more effi- 
ciently, That’s the whole objective, and the 
FCC has mandated more spectrum- 
efficient technologies through its type- 
acceptance process. 


Needs assessment 

What does this really mean to users? Us- 
ers are saying, “We need more channels now, 
not in 10 years’ time.” More new users want 
access to spectrum, and existing users want 
more channels because they want to enhance 
the capabilities of their wireless systems. For 
example, public safety is demanding band- 
width to transmit large files containing pho- 
tographs, fingerprints and video, 

Users want better performance. When- 
ever there has been a reduction in channel 
bandwidth, there has been an attendant 
reduction in voice quality. The move to- 
ward purely digital systems also degrades 
overall voice quality. 

Users want voice and data available in 
their products now. Most users do not want 
to undertake another change-out of equip- 
ment in seven years (2005) when the 
6.25kHz-spacing requirements are in place. 


Users are still looking for direction. We 
often read in the trade press that there still 
is not a “good direction” that users can go 
to for refarming because some of the pro- 
posed solutions have technical or practical 
drawbacks. 


Applying LM technology 

LM is a practical solution to the strains 
driving refarming and the needs of users 
because it can exist within the crowded 
spectrum, LM does not need new, cleared 
spectrum to operate, It uses just 5kHz 
channel bandwidth, and it is a frequency- 
division multiple-access (FDMA) system, 
not TDMA or CDMA, alowing flexibility 
when planning a wide-area, multichannel 
or multisite system, 


Read the fine print 

The capacity of a 30kHz FM channel 
can now be increased by up to six times. 
The rules are already in place. 

A lot of people who have only glanced 
at the FCC rules say “No, no. At VHF 
highband, the channel spacing is 7.5kHz.” 
Re-read the rules more carefully. They say 
you can actually do anything you like, in- 
cluding SkHz, which is important because 
it enables this technology, Users are asking 
for more channels now, and there have been 
ongoing demonstrations for the frequency 
coordinators of how LM technology can 
support management of crowded spectrum. 


Run the numbers 

Differences exist between the technical 
performance of the prevailing FM tech- 
nologies and LM, as shown in Table 1 
below. The modulation type is linear, with 
a non-constant envelope system (as are 
most of the digital systems). LM uses just 


Table 1. Comparison of linear modulation and FM (FDMA). 


CHANNEL 
SPACING 


CO-CHANNEL 
PROTECTION 


MODULATION 
TYPE 


VOICE 
INTELLIGIBILITY 


USEFUL 
DATA RATE 


14.4kbps 


CONSTANT 


ENVELOPE 12.5kHz 


Data based on trials conducted by the Department of Trade and Industry, United Kingdom. 
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Figure 1. Co-channel protection ratios for linear modulation and frequency modulation.. 


5kHz of bandwidth and has a co-channel 
protection ratio for LM:LM that is 2dB 
better than a 12.5kHz FM system. At range 
edge, when you're down at 12dB SINAD and 
you're comparing FM with LM, trials using 
random-word test procedures have estab- 
lished that voice intelligibility at low signal 
levels with LM remains highly intelligible 
and readable, even with a weak carrier. 
How do we define a “useful” data rate? It 
is the rate at which information can actually 


be sent and recovered. The recoverability of 


data at 12.5kHz FM is considerably less than 


at 25kHz. LM provides a mean bit-error rate 
(BER) advantage because of how the system 
works and recovers the signal. (Incidentally, 
12.5kHz spacing is actually o/d technology. The 
United Kingdom adopted it 30 years ago. It is 
not only old, but in many respects it has become 
“time-expired.”) 

The more RF a site generates, the 
greater the potential for interference. But 
that spiral can be broken. For FM, mean 
power, average power and peak power are 
all the same. (In fact, whether you’re 
transmitting information or not, you're 
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Houston, Texas 


GUARDBAND 


GUARDBAND 


20kHz OCCUPIED BANDWIDTH 
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os 


Figure 2. VHF highband 30kHz channel 
allocations. 


still transmitting peak power.) LM power 
output is not constant. The mean power is 
considerably less ('/3) than FM. Conse- 
quently, the amount of current that is 
drawn, and the amount of potential inter- 
ference that is transmitted, is considerably 
less. The overall effect is a lessening of 
the level of RF that can cause interference. 


Six out of one 

Co-channel interference ratios are the 
key to practical refarming. Figure | above 
illustrates that you can put LM into the 
FM environment with minimal interference. 
This is a 12.5kHz example, not a 30kHz 
example, that shows that with the LM signal 
just 3.75kHz away, it can cope with with an 


For more information call (888) 503-8700 
local (281) 357-8700 or visit our web site at www.entelec.org 
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interfering FM signal 32dB higher, with the 
same co-channel interference ratio. 

Looking at a VHF FM highband 30kHz 
bandwidth (Figure 2 on page 20), what 
you’re actually authorized to occupy is 
20kHz; that is, the emission designator for 
that bandwidth is only 20kHz, and that is 
where the FM signal sits. The equipment 
bandwidth is 25kHz, but the occupied 
bandwidth is only 20kHz. This leaves 
space, the guard bands, at the upper and 
lower sidebands. Now, the 20kHz band- 
width will accommodate two LM channels 
in the adjacent guard bands with minimal 
interference into the FM, or for the FM 
into the LM. (We have spectrum analyzer 
documentation of this configuration. Com- 
bining equipment is not yet available to 
do this at the same site, but it is certainly 
achievable now within a mile or two ra- 
dius.) Figure 2 also shows the 7.5kHz 
channel centers that have been designated, 
but not mandated. There is an advantage in 
not using those channel centers because it 
improves the interference ratios. 

So how do we do refarming? At the first 
stage (Figure 3, above, top line), you can 
easily put three 5kHz channels on the 
7.5kHz channel centers, but that leaves 
considerable wasted space. The second 
stage (Figure 3, middle line) we jokingly refer 
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Figure 3. VHF highband 5kHz channel allocations. 


to as the “attorney’s view” that says “You 
actually have to use 25kHz equipment, there- 
fore you can do whatever you want to, over 
25kHz.” That would allow for five channels 
on 5kHz channel centers, but there is still 
wasted upper and lower space. 

Six channels can be located in that same 
30kHz as the rules are written. (Figure 3, 
lower line.) 

Intek Global has already gotten a li- 
cense issued for the stage-one configura- 
tion. A four-channel application is under- 
going review at the FCC. A six-channel 
application is being processed, with the Indus- 


trial Telecommunications Association (ITA) as 
frequency coordinator. We’re testing the situ- 
ation, orders are already in hand for the first 
six-channel systems. 


Summary 

LM accomplishes the goals of users, 
regulators, frequency coordinators and 
manufacturers. VHF highband LM equip- 
ment is now type-accepted, and the first 
license has been issued. You do have a 
choice; six into one will go. a 
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combining 


Radio 101: Anatomy of a 
receiver multicoupler 


As tower site locations become more scarce and occupancy becomes more 
dense, receiver multicouplers provide a way to reduce ‘outside plant’ on the 
tower and to increase coverage from the existing site. 


By the MRT stalf 


Tower space is as precious a commodity 
now as it has ever been, creating the dual 
problems of placing antennas and in- 
creased risk of interference from over- 
crowding. Thus, the established options of 
transmitter antenna combining and re- 
ceiver antenna multicoupling are as essen- 
tial to land mobile communications today 
as ever. One solution to the problem of 
fewer available sites is to make do with 
what you have by optimizing the number 
of antennas used. A combiner and 
multicoupler system can also reduce the 


level of intermodulation interference be- 
tween some transmitters or receivers at a 
radio site, which is a common problem at 
towers with separate antennas for each re- 
peater system. Isolation also needs to be 
considered. Multicoupler configurations can 
be transmitter multicouplers, receiver 
multicouplers or transmitter/receiver mullti- 
couplers, but this discussion focuses on the 
basic receiver multicoupler. 

There are several benefits from a well- 
designed multicoupler system. The proper 
preselector can provide optimum filtering 
of signals. A lower noise figure can be 
provided for all receivers in the system. 
Amplification provides wide dynamic 


PRESELECTOR 
(BANDPASS 
FILTER) 


POWER SUPPLY 
AND REGULATOR 


Figure 1. An elght-channel multicoupler. The receive antenna feeds 
a bandpass or pass-reject preselector that in turn feeds the ampli- 
fier, which drives an eight-port (receiver feed ports) power divider, 
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range, Proper site analysis and design will 
also allow better deployment of both receive 
and transmit antennas. If properly done, 
coupling of two or more receivers into one 
antenna should yield equivalent or superior 
performance compared to having a dedicated 
antenna for each receiver. 

Various manufacturers make multi- 
couplers for virtually every land mobile 
frequency, from 30MHz_ through 
960MHz. Depending on the application, 
multicoupling can be as simple as two 
channels from one antenna to as many as 
192. The most common systems are of- 
fered by manufacturers with a geometri- 
cally increasing number of available 
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receiver outputs: two, four, eight, 16, 32 
and 64. Custom sizes, like 12 ports, are 
also available. Some systems are expand- 
able, allowing further branching into more 
receivers; others are not. Receiver multi- 
coupler systems can be rackmounted in the 
equipment shelter, or, in some cases, there 
is an advantage to using a towertop system 
directly adjacent to the antenna. In both 
cases, the essential components of the sys- 
tem are the same: an antenna connected by 
a transmission line to the input of a 
preselector, the output of which is fed into 
a high-performance amplifier with an at- 
tendant power source. The output from the 


amplifier is fed into a series of one or more 
signal power dividers terminating in two 
or more receiver feed ports and, ultimately, 
the receivers. The intermediate equipment 
is usually housed in a single chassis. The 
two terminals of the system, the antenna 
and the receiver, deserve attention first. 


Antennas 

Although the antenna is supported by. 
and is technically not part of, the multi- 
coupler system, it requires consideration 
first. Because a common receive antenna 
is being used, it should be in the best Jo- 
cation available, Antennas that feed multi- 
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couplers require sufficient bandwidth for 
the range of frequencies involved. If the 
antenna is not appropriate to the applica- 
tion, everything in line behind it is wasted 
technology. Receive antennas should be 
removed far enough from all transmit an- 
tennas to prevent amplifier overload or the 
coupling of wideband transmitter noise into 
the multicoupler passband range. A mini- 
mum of 30dB, and a preferable 60dB, of 
isolation is recommended between the re- 
ceive antenna and any transmit antenna. 


Receivers 

No matter how well a multicoupler sys- 
tem is designed, it cannot overcome defi- 
ciencies in the receiver design. Dense sites, 
in particular, need top-of-the-line, fixed- 
installation receivers that are shielded 
properly and have appropriate cabling, fil- 
tering and bypassing. 

Receiver sensitivity is the receiver's 
ability to produce a specified demodu- 
lated signal output compared to a refer- 
ence modulated signal of x-strength. For 
FM narrowband systems, the 12dB SINAD 
measurement method is a standard, relat- 
ing recovered modulation referenced to 
noise and distortion. 

Beyond the ambient RF noise at a site, 
all of the elements of the receiving sys- 
tem—antenna, line, connectors and re- 
ceiver circuils—generate some thermal 
agitation noise as well. Noise figure is the 
capability of a receiving system to detect 
a signal against a reference level of noise. 
The actual system is compared to a theo- 
retical, noiseless receiver. Noise figure is a 
combination of two ratios, the signal-to- 
noise power ratio of the receiving system 
and the noise power ratio of the theoretical 
system, given in decibels. The lower the 
noise figure, the better the receiver. 

The expression third-order intercept 
point (TOL) pertains to the first stage in a 
receiving system (as does noise figure). 
TOI measurements indicate the receiver's 
ability to a accept a range of signal power 
levels without generating intermod prod- 
ucts within the system itself. The TOI de- 
fines a level where two signals, A and B, 
applied simultaneously to the receiver’s 
input, will push the first-stage amplifier into 
nonlinear operation and create a measured 
third-order (2A—B) intermod product. TOI 
is expressed in decibels, referenced to 1mW 
of signal power. or dBm. The higher the 
rating, the better the dynamic range of the 
amplifier. A typical performance specifica- 
tion for (2A—B) is 80dB below the input 
levels of frequencies A and B. 

The noise environment should be as- 
sessed before committing to a multi- 
coupler design. Sife noise is the difference 
in 12dB SINAD sensitivity of the receiver as 
measured with a 500 dummy load and 


then with the antenna feed line in place. 
Noise figure is the ratio in decibels of the 
noise output divided by the noise input. A 
typical value for a receiver multicoupler 
for VHF highband is 6.5dB. Several manu- 
facturers have developed multicouplers 
that use tower-mounted preselectors and 
amplifiers to overcome the loss in effec- 
tive noise figure caused by long transmis- 
sion lines. 

Voltage standing-wave ratio (VSWR) is 
the impedance match of the input and 
output of the multicoupler to 50Q. A typi- 
cal VSWR for a receiver multicoupler is 
1.5 for both input and output. 


Preselectors 

Transmitter combiners and receiver 
multicouplers are basically filter configu- 
Tations. and the preselector is basically a 
bandpass filter that prevents overloading 
of the receiver system by strong signals. 
The preselector shapes the pass and reject 
band responses to signals reaching the 
inpul of the amplifier stages of the receiv- 
ing system. The type of preselector used, 
bandpass or pass-reject, depends on the 
band of operation desired, the site require- 
ments and the amount of antenna isolation 
that can be provided. Preselector pass- 
bands from as narrow as 0.5MHz to more 
than 20MHz may be used, depending on spe- 
cific site and equipment requirements. 

Where sufficient antenna isolation is 
available, a bandpass preselector can pro- 
vide a 5MHz passband and 3dB to 4dB 
per MHz of added rejection above and 
below the desired receiving frequency 
range. But at many 450MHz repeater sites, 
the highest of the paired transmit frequen- 
cies would be close to the lowest receiver 
frequencies. This requires special 
preselector designs and characteristics. 

The preselector should pass the target 
range of frequencies of the system’s re- 
ceivers with a flat response and low inser- 
tion loss. Simultaneous rejection of all 
other frequencies is desirable. Preselectors 
can be single or dual-cavity resonator 
combinations or multistage inductive, ap- 
erture-coupled or combination filters. 
Preselectors should be frequency-stable 
over a range of environmental conditions, 
including temperature, humidity and 
vibration. 

Preselector bandwidth is measured at 
the frequencies where the attenuation is 
3dB. A typical preselector bandwidth for 
VHF highband is IMHz. A typical value 
for 450MHz is 6MHz. 

The only component of a multicoupler 
that really can be adjusted after installa- 
tion is the bandpass network. Contempo- 
rary wisdom is to test the filter by direct- 
ing a signal into a receiver through the 
receiver multicoupler. If the receiver oper- 


ates with reasonable sensitivity, don't 
monkey with the bandpass filter. 


Amplifiers 

The RF amplifier feeds a series of power 
dividers, and it compensates for loss in that 
division process. Amplifier gain can range 
from 10dB to 60dB. In practice, some 
amplifiers provide about 22dB gain in the 
150MHz-170MHz range and about 17dB 
gain in the 450MHz-512MHz range. 
Standard land mobile system amplifiers 
for the 30MHz—5SOMHz, 72MHz-76MHz, 
132MHz-174MHz, 406MHz-512MHz 
and 800MHz-960MHz ranges have gains 


The Protocol 


PASS. 


mining E ane ae S 
5 tae 
? Fann 
= - 


Wee 
CTT TTT 
‘ 7S ie 


Features: 


60,000 ID Codes Per System 
Automatic Roaming and Check-in 
Wide Area Dispatch Operation 
Unique ESN Per Radio 

128 Sites Per Network 

Selective Calling Within a System 
HOT Swapable Plug-in Cards 


Up to 256 Ports Per Site 


Exclusive CyberTune System Set-up 


Primary and Secondary Fail-safe Systems 


from 15dB to 26dB and noise figures from 
1.8dB to 3.5dB. Noise figures of 3.0dB to 
5.0dB are also typical, depending on 
frequency. 

TOI ratings for amplifiers can be as 
much as +35dBm. Most amplifiers are 
optimized for the best noise figure and 
linearity at a fixed gain. Coaxial T-pads 
can be used to attenuate excess gain de- 
pending on the number of power division 
splits coming off the amplifier. 


Power supplies 
The amplifier should be powered by a 
regulated and filtered power supply, 
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whether inverter or converter. Power supply 
output is generally 20Vdc@0,6A for U.S. 
applications, whether the power source Is ac 
or de. 


Power dividers 

A broadband power divider divides the 
signal received from the antenna into dis- 
crete, matched-impedance feeds while iso- 
lating the output ports from each other. 
Each output port feeds a receiver (or a 500 
load, if the output port is not being used.) 
To feed receivers from a common an- 
tenna, the input is divided N ways. Imped- 
ances must be matched at all ports. Isola- 
tion needs to be maintained between the 
receivers to avoid any intermeod interfer- 
ence generated in any one receiver from 
reaching the others receiver. Signal power 
dividers, or “splitters,” based on hybrid 
coupler principles, provide both the cou- 
pling and the isolation simultaneously. A 
signal at receiver frequency A will be at- 
tenuated by a certain number of decibels 
at the port for receiver frequency B. A 
typical specification is 25dB or more of 
isolation between all receivers fed by the 
common multicoupler. 

Any unused ports can be terminated in 
a resistive load, such as a low-power 
(1/4W) 500 termination. This maintains 
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impedance match and balance throughout the 
divider system and prevents signal leakage 
from the open port. Terminations are usually 
BNC or Type N. 


TABLE 1. Insertion loss created by 
power division. 


INSERTION 
SPLITS LOSS 


1 3.2dB max 
6.4dB max 
9.6dB max 


OUTPUTS 


16.4dB max 


2 
3 
4 12.9dB max 
5 
6 19.5dB max 


Each two-way split creates 3.1dB to 3.3dB 
of loss, plus small conducted losses of 0,1dB 
to 0.2dB, as shown in Table | above. 

Various combinations of splitters can be 
used depending on the number of recciv- 
ers to be fed and the site requirements in 
terms of cabling runs and rack position. 
Multiple cable runs and cabling costs should 
be minimized. as this also reduces undesir- 
able cable signal and noise coupling. Again. 
the number of outputs from the power 
divider. as well as the frequency range. 
affects the amount of system gain realized. 


Towertop vs. rackmount 

The point of towertop installation is to 
improve receiver sensitivity. Contempo- 
rary towertop amplifiers have a better 
noise figure, a higher TOI] point and pro- 
tection from lightning damage than they 
did just a few years ago, A lowertop 
multicoupler can improve performance 
from as much as 4dB to 9dB in measured 
effective receiver sensitivity, and it can 
also improve range, compared to a compa- 
rable rack-mounted, shelter-housed sys- 
tem, particularly for multiple land mobile 
fixed receivers at remote communications 
sites. The improvement in signal-to-noise 
(S/N) ratio at the receiver input compen- 
sates for S/N reduced by transmission line 
loss. which would otherwise mean that the 
SINAD at the antenna would be greater than 
what actually arrives at the receiver. Im- 
proved sensitivity can moderately improve 
the coverage area and reception from mar- 
ginal locations inside that coverage area. 
The bad news is that the noise level of 
adjacent carriers increases as well. That 
can increase unwanted receiver intermodu- 
lation products. A towertop amplifier’s 
gain and low-noise figure may improve 
sensitivity, but the amplifier cannot over- 
come a I0dB-12dB power difference be- 
tween a base station transmitter and a por- 
table transmitter. If the antenna population 
at the site is particularly dense, and there 
is a high site noise level at the receiver fre- 
quency. a towertop amplifier may not be a 
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good idea. Because any received noise 
improves along with the intended signal, 
weak signals from the edge of the coverage 
area, which have a low carrier-to-noise ratio 
(C/N). are not improved by amplifier gain. 

If the site noise is not significant. then a 
towertop system may improve system sen- 
sitivity. If the noise difference is a few deci- 
bels. then there will be less improvement. If 
the noise difference is several decibels, then 
you may be tying money to the tower. 

Bear in mind that towertop systems are 
a significant investment placed in a loca- 
tion particularly “attractive” to lightning 
strikes and transients. Adequate lightning 
protection for the components is abso- 
lutely essential, 


Conclusion 

There are a few caveats about mullti- 
coupling. Receiving antenna cable should 
be routed separately and removed as far as 
possible from transmit feedlines. They can 
be run up opposite tower legs and use dil- 
ferent shelter exits. As mentioned previ- 
ously. any unused ports in the power di- 
vider should be capped with a resistive, 500 
termination. Finally, reliance on one an- 
tenna requires an emergency backup plan. 
If the multicoupler fails, or its antenna or 
line degrades or fails. all the receivers may 
be degraded or put out of service. Have a 
redundant system available for a quick 
swap-oul. 

Properly executed, receiver multi- 
coupling can rectify at a site that includes 
numerous duplex stations or is burdened 
with unacceptable interference, or both. 
Adequate isolation must be available be- 
tween the common receiving antenna and 
various transmitting antennas to secure the 
rejection of both transmitter carrier and 
noise. Such isolation is often obtained 
with collinear spacing. Consult with the 
manufacturer to ascertain the appropriate 
spacing requirements. 
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Trunking the EDACS way 


Part 1— A discussion of the basic configurations, terminology and operations 
associated with Enhanced Digital Access Communications System technology. 


By Jeff Ashley 


Ericsson GE has maintained its standing 
in the trunked radio arena for many years 
with a system they called EDACS (En- 
hanced Digital Access Communications 
System). This marriage of RF and digital 
technology produced a system that has 
grown in popularity. Installations can now 
be found around the globe for use in both 
the private and public sectors. This article is 
the first of a two-part series that will discuss 
basic EDACS configurations, terminology 
and operations. 


Basic EDACS — trunked failsoft 
Depending on system requirements, 
EDACS system configurations can be quite 
different. The simplest is referred to as “ba- 
sic EDACS,” where the system operates in 
the trunked failsoft mode. This means the 
trunking operations are controlled by indi- 
vidual processing units, one corresponding 


to each channel in the system (See Figure | 
below.) These units are called GE trunking 
cards (GETCs) and form an architecture of 
distributed processing where when one 
GETC fails, the rest continue handling the 
trunking operations for the remaining func- 
tional channels, These GETCs are connected 
through a 19,2kbps serial data bus called the 
back-up serial link (BSL). The cards are ca- 
pable of communicating with one another 
rapidly over this link so that each GETC is 
kept up-to-date on what the others are 
doing. 


Full-featured trunking 

In contrast to the distributed processing 
of the trunked failsoft mode, an EDACS 
system can also be configured to dedicate 
the normal trunking processes to a single, 
centralized computer called a site control- 
ler. This site controller, in turn, is connected 
to another computer called a system man- 
ager. The system manager is the interface 
between operators and the system and is ca- 


RX ANTENNA 


BACKUP SERIAL LINK 
(19.2kbps BSL) 


Figure 1. A five-channel EDACS system. The GETCs are connected 
via a 19.2kbps serial data link. The mulitple receivers use a single 


pable of (among other things) generating 
reports that help evaluate the operational 
performance of the trunked system. Its re- 
ports include database information for the 
various units, groups and sites, system ac- 
tivity, site and channel usage statistics and 
alarms. (See Figure 2 on page 30.). 

This EDACS configuration is referred to 
as full-featured trunking, There are several 
levels in a full-featured EDACS system, each 
with different capabilities. 

For example, in contrast with basic 
EDACS. full-featured trunking (level one) 
offers call validation, basic diagnostics, ac- 
tivily logging, automated background test- 
ing, telephone interconnect, call priority, 
management reports and more. 

With a full-featured system, radios in the 
field can also be disabled and enabled re- 
motely. This is of value when a radio is lost 
or stolen and subject to use by unauthorized 
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antenna and multicoupler. The multiple transmitters are combined 


and use a single transmit antenna. This basic form of EDACS oper- 
ates in the trunked failsoft mode. 
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Figure 2. An EDACS system dedicated to a site controller. 


personnel. Talk groups can be reconfigured 
dynamically. New talk groups can be created 
and radios in the field can be reprogrammed 
over-the-air at the rate of 30 per second to 
accomplish alternate grouping in the case of 
emergency, or for any other reason. 

In the full-featured configuration, if the 
site controller fails, the individual base sta- 
tion GETCs can still handle normal trunking 
operations in the trunked failsoft mode 
(through distributed processing). In this 
event however, any additional functionality 
normally provided by the site controller and 
system manager will be lost. 


Working channel/control channel 

In an EDACS system, the channel as- 
signed to handle the unit-to-unit traffic is 
referred to as a working channel. 

However, prior to the actual unit-to-unit 
traffic, supervisory data transmissions be- 
tween the user radio and the controlling 
processor (the station GETC, in basic 
EDACS, or the site controller in full- 
featured EDACS) must be accomplished 
in order to direct the user (and the units 
being called) to the proper channel in the 
system. This supervisory control is 
handled over a single, separate radio chan- 
nel called the contro! channel. 

The control channel acts as a conduit for 
the commands and requests being sent back 
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and forth between the units in the field and 
the processor controlling system operations. 
In an EDACS system, one base station at the 
trunking site operates as the control channel 
while the others function as working chan- 
nels, The contro] channel receiver acts as the 
system processor’s “ears,” listening for re- 
quests from field units. The control channel 
transmitter acts as the “mouth,” sending 
channel assignments out to the units on the 
system. 

When idle, the radios in the field stay 
tuned to the control channel transmitter fre- 
quency, monitoring the steady stream of 
supervisory data, waiting for instructions 
from the controlling processor that may 
apply to them. If a valid unit in the field 
transmits (keys up), the processor should 
recognize the unit and choose an available 
working channel for it, as well as for the 
unit(s) being called. Through supervisory 
instructions sent over the control channel, it 
will route these units to the assigned work- 
ing channel, and communications through 
the system may begin. 

When the calling party unkeys, the work- 
ing channel is released and all involved par- 
ties revert back to the contro] channel to 
monitor the supervisory data. 

If a user radio is turned on after a call 
for its group is already under way, it will have 
missed the original channel assignment in- 
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formation. One might assume that it would, 
consequently, miss the call. EDACS. how- 
ever, is able to route “late arrivals” to the 
proper working channel because the super- 
visory data on the outbound control channel 
is repeated continuously. When a radio is 
first turned “on,” it monitors the control 
channel, The repeating working channel 
assignment for that group will be received 
and will route the radio to the same channel 
as the other members of its group. This same 
method applies when a user has gone out of 
range of the trunking system. When back in 
range, the first thing the radio does is listen 
to the control channel information. Since 
channel assignments are repeated continu- 
ously, it will be routed to the proper work- 
ing channel and pick up a call already in 
progress. 

Normally, when a channel has been as- 
signed and communications has begun, the 
initiating party has control of the channel. 
The other units within the same talk group 
cannot transmit during this period—they 
can only listen, This is called rransmitter- 
busy lockout, and it eliminates malicious or 
unintentional interference to the initiating 
party by other units. The only way another 
group member can be heard during this 
period is to activate the radio’s emergency 
button, triggering an emergency channel re- 
quest transmission. The site controller will 


then assign a different working channel to 
that group, dropping the original call and 
giving channel control to the user who ini- 
tiated the emergency call. 


Control channel protection 

Atan EDACS site, any base station in the 
multichannel system can function as the 
control channel. Typically, channel one is 
used as the control channel, however. if this 
radio or its associated GETC fails, the con- 
trol channel duties can switch to another. 
Units in the field have the ability to sean all 
channels in the system to find the newly 
assigned control channel. 


Trunking: transmission vs. message 

In an EDACS system, when an assigned 
channel is released from one user, it be- 
comes available to the next. Even if the same 
unit transmits again immediately after re- 
leasing a channel. the whole assignment 
process will repeat. starting “from scratch.” 
This means the same group of users over a 
period of several transmissions are assigned 
a different channel in the system each time. 
This is referred to as transmission trunking. 

Message trunking is when a delay or hang 
ume is introduced after a user unkeys. The 
channel assignment can be maintained as 
long as users in the group continue to use 
the channel before the pre-programmed de- 
lay period expires. This is not an efficient 
mode of operation and can significantly im- 
pact the overall traffic handling capacity of 
a trunking radio system. Under certain con- 
ditions, however (such as an important dis- 
patch or emergency call). it may be desir- 
able to dedicate a channel to a particular 
group for a short period of time. 


Call modes 

In an EDACS system, there are three 
call modes: analog yoice, digital voice and 
digital data. The analog voice mode uses a 
combination of high- and low-speed data 
(signaling) along with a standard analog 
voice transmission, In the digital voice 
mode, the analog voice is digitized and 
coded. Three coding schemes are avail- 
able: Aegts. Aegis encrypted or Voice 
Guard, The Jast mode is the digital data 
mode where MDTs or laptops communi- 
cale through the system. 


Call types 

Group cally allow one individual within 
a group to contact other members of that 
same group. When the initiating party is 
assigned a channel. all units in the same 
group will be directed to that channel to 
hear the transmission. Other groups will 
not hear the call, only the members of the 
Intliating party's group. 


An individual call is when one individual 


wants a private conversation with another 


individual. In this type of conversation, no 
one can hear the conversation except the two 
parties involved. 

Emergency cafls can be made by press- 
ing a special emergency button on the user 
radio. Although group calls are typically 
transmission-trunked, emergency calls are 
nessage trunked. When an emergency call 
is initiated, an audible alert signal is sent 
over-the-air to notify all units in that group 
as well as the dispatcher. Only the dispatcher 
or a radio equipped with supervisory tunc- 
tions can clear the emergency call. 


A system all-call is where a specially 
equipped radio can communicate with a// 
users on the system at one time. When the 
system call is placed, all active calls are 
dropped and assigned to a single channel. 
The specially equipped radio now broad- 
casts to everyone on the system. 

The conclusion of this series will detail 
the step-by-step channel assignment process 
within an EDACS system and will reference 
basic simulcast considerations. B 
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A TNPP satellite-based 
simulcasting system for paging 


Satellite-based simulcast paging provides solutions for crowded frequency and 
customer demand for larger coverage areas. 


By Phil Anderson and James Taylor 


What is simuleasting? 

Simulcasting within a paging system is 
the process of synchronizing the emissions 
of the transmitters within the system’s 
common coverage areas, 

A typical three-transmitter, satellite- 
based system is shown in Figure | below 
and in Figures 2 and 3 on page 33. Dis- 
tances from the geostationary satellite to 
cities A, B, and C range from 23,276 to 
23.335 miles. Overlapping coverage due 
to pairs of transmitters on the ground is 
shown in Figure 2. If a pager is placed in 
the overlapping area between cities A and B, 
it must contend with two signals, one from 
each transmitter. For best pager performance, 
the signals from these transmitters must ar- 
rive al the pager at the same time. If they do, 
you have a simulcasting system. 


Why simulcast? 

Paging providers simulcast to send as 
many pages as possible in a given time 
segment and to ensure that their paging 
customers receive their messages. Con- 
sider Figure 2 again. If a provider does not 
simulcast, let's say with cities A and B, 
then all the transmitters for these sites must 
transmit one at a time. This ensures that a 
pager positioned midway between these 
transmitters wil] receive several copies of the 
page correctly. (System capacity is re- 
duced, however, often to a third or a fourth 
of that for a simulcasting configuration.) 


Typical TNPP satellite simulcasting 

The equipment for a typical satellite-based 
simulcasting system is shown in Figure 3 
on page 33. The system consists of a cen- 
tral paging terminal, a master (transmitter) 
paging controller and one or more slave 
paging controllers. Timing for simulcast- 
ing is controlled by the master controller, 
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Command pages in telocator network paging 
protocol (TNPP) format, are sent from the 
master, via the paging terminal and satellite, 
back to itself and to the slave(s). The periodic 
command pages synchronize the master and 
slave controllers, telling them when to gather 
pages and when to transmit pages accumulated 
in their buffers. 


How does the system work? 

The paging terminal is central to this 
system, as il is to @ terrestrial system. 
Pages are accumulated via dial-up tele- 
phone lines, from other terminals in ad- 
joining cities in TNPP format and timing 
pages from the master paging controller, 
These pages are then uploaded to the sat- 
ellite via the terminal's TNPP output port. 
In many cases. providers share the uplink 
with one of the providers acting as a hub. 
TNPP inputs to the hub—from adjoining 
cities—are generally sent via dedicated 
(continuously connected) data circuits. 

The constant stream of pages from the 
satellite. in TNPP 
format, arrives al 
the master site and 
slave sites in the 
same order and at 
nearly the same 
time. The time dif- 
ference. of course, 
depends on the dis- 
tance from the sat- 
ellite to each con- 
troller site. The 
pages are received 
al each satellite re- 
ceiver and directed 
to the serial port of 
each controller. The 
controllers must 
sort and store the 
TNPP page traffic 
into destination 
buffers. Pages with 
destinations not 
listed in the con- 
troller tables are 
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Figure 1: Satellite distance to sites 


discarded. Each controller then encodes the 
TNPP pages into POCSAG format and trans- 
mits them simultaneously, Some systems may 
have several exciters (transmitters) at each 
site. With this configuration, the controller 
must sort TNPP pages into exciter-destina- 
tion tables and key first one and then another 
exciter. Such systems enhance coverage, and 
pagers with different receive frequencies are 
accommodated. 


Timing considerations 

Reception by pagers situated directly 
between two transmitter sites is optimized, 
clearly if the paging signals from both 
sites arrive at the same time at the pager. 
CCIR recommendation 584 (Part 2 of The 
Book of the CCIR Radiopaging Code No. 1) 
specifies that these signals should arrive 
within less than 25% of the duration 
of one bit element of the page signal. For 
example, if your system is processing 
1200-baud (1,200bps) POCSAG pages, 
then the difference in delay of the two 
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Figure 2. Terrestrial coverage areas. 


signals should be less than 25% of 
1/1,200th of a second, or 208s. Sensitiv- 
ity of pagers to the time difference of two 
identical paging signals depends, of course, 
on pager brand and model. All pagers fol- 
lowing the POCSAG standard should meet 
this 25% criteria. We recommend that you 
set your system to achieve delays of less 
than 10%. 

If two sites are separated from a satellite 
by a difference of 41.28 miles, as shown in 
Figure | and Table | for cities A and B, the 
pages retransmitted on VHF by these 
stations would arrive at a midpoint between 
them with a time difference of 206ys. 
Clearly, to meet the 10% criteria (or bet- 
ter), a delay must be added at the controller 
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with the shorter satellite-earth path. Most 
controllers allow the paging technician to 
add this delay in one-mile increments, 
equivalent to roughly 5j1s per mile. 
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Equipment considerations 

For the simulcasting system to work con- 
sistently (not just on the bench and not with 
just one, but several slaves), each satellite 
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receiver and paging controller must be con- 
figured to operate exactly the same, Each 
component at each site—the satellite re- 
ceiver, the controller and the exciter—must 
present the same signal delay, respond to the 
same to temperature changes. and buffer and 
transmit the same pages in the same order. 
All components must be tied to a common 
and accurate ming clock. 

For example, the controllers in the sys- 
tem contain microprocessors, so the same 
revision of firmware must be run in all of 
them to ensure equal signaling delays. Each 
controller has its own crystal oscillator clock 
too. The crystals in these units are not syn- 


Nothing Beats A... 


Quality Means Reliability ... 


In todays marketplace. Diversified Electronics, Inc stands out as 
the Quality Leader you can always depend on. 


Call us for: 


¥ Motorola Original Radios, Parts & Accessories, 
¥ Motorola Mag One Line of Products, 


/ David Clark Headsets 


Table 1. Mileage difference between sites and site farthest from satellite. 


MILES FROM 
SATELLITE 


MILEAGE 


CITY DIFFERENCE 


23,355.00 0 
23,313.72 41.28 
23,276.57 78.43 


CITY A 
CITY B 
ciTy c 


chronized and are not set al exactly the same 
frequency. They will vary over time and with 
temperature. A typical solution to this prob- 
lem is to synchronize all of the controllers 
to a common clock using phase-lock loop 


MOTOROLA 


> 


OASGIMAL 


o. 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


G DIVERSIFIED ELECTRONICS, INC 
309-C Agnew Dr. 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature |D-12 


Motorola and MDG 1200 ane fepsiered trademarms of Motorola Ine 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[esc CONTROL SIGNAL 


1985 S, Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 
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TIME 
DIFFERENCE 


FRACTION OF BIT TIME 
FOR 1200 BAUD 


0 i) 
0.206msec 0.25 
0.392msec 0.47 


(PLL) techniques. If the satellite receivers 
have a clock that is accurate and stabilized 
(kept on frequency) by a PLL based on the 
incoming page data stream, that clock may 
be used, Clock accuracy must be within 
0.1%. If not, a common clock can be de- 
rived from a Global Positioning System 
(GPS) module. 


System installation and testing 

Once a system of master and slave con- 
trollers is in place, a satellite uplink path 
for the TNPP command packets from the 
master controller must be established, and 
time delays to equalize the satellite-to- 
controller distances must be fine-tuned. 
Destination tables within the paging ter- 
minal must be reprogrammed to accept 
input-only TNPP command packets from 
the master paging controller and route 
them to the terminal’s TNPP output port. 
The output port may feed a satellite uplink 
directly or via another paging terminal (in 
another city) connected by a phone line. 
In the latter case, destination tables allow- 
ing command packets from the “master” 
controller source address may need to be 
entered. 

The simplest way to check that the 
satellite-site delays are roughly equal is to 
take a pager to the common coverage areas 
and send it pages. A good double-check is 
to haul along a service monitor to display 
and listen to the pages received. If a pair 
of simulcasted signals sounds as “clean” 
as the transmission from one site, then the 
system is tuned. 

With crowded frequencies—often be- 
ing shared by two or more paging pro- 
viders—and with customer demand for 
larger coverage areas, simulcasting by 
satellite makes sense. While providers 
do use terrestrial-based simulcasting 
systems (with a 72MHz control link 
sending POCSAG pages to a number of 
transmitters incorporating audio delay 
lines to equalize distance) satellite- 
based systems offer simpler installation 
and easily incorporate traffic from other 
providers. 

For those concerned with satellite rain 
fade or longer term loss of satellite feed, au- 
tomatic telephone line back-up systems can 
be easily installed. 


product/services showcase 


The following pages contain mobile radio, paging, cellular products and services: of 
advertisers in this issue. Information is provided by the advertisers. For more informa- 
tion on these products, circle the corresponding Fast Fact number found on the card on 
page 65, or contact the advertiser directly, Also, refer to the Advertiser Index on page 
64 for the page reference to the company’s advertisement. 


Management software 
Intracom 
from Alpha- 
logic Sys- 
tems is man- 


agement soft- 
ware for 
mobile elec- 
tronic deal- 
erships. Track 
a radio from 
the time it leaves your office, knowing 
every warranly repair, routine service 
and resell. Tie it all together with AR, 
AP and GL. The software was devel- 
oped by radio dealers for radio 
dealers. 
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intracom 


nchor 
Graphics 
Marketing, Inc. 


— 
, “S5 48. Bis i ok | rte 
lage =” Label Experts' 


Custom labels 

Anchor Graphies specializes in 
the communication industry. Its prod- 
uct line includes pager, radio and cel- 
lular labels, bar codes, tamperproof 
frequency labels and the new im- 
proved code-a-label software to manu- 
facture your own labels for pagers, as 
well as all types of custom label 
applications. 
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Optimizer 


ESMR, cellu- 
lar, paging and 
PCS operators 
now have an 
easier way to 
optimize their 
systems. The 
Celwave Opt- 
imizer, a log pe- 
riodic dipole 
antenna, offers continuous adjustment 
of electrical downtilt with the simple 
turn of a dial. One Optimizer operates 
over a frequency range of 1,850- 
1,990MHz and has a 11.5dBd gain 
and a 90° horizontal beamwidth. 
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Crystal Filters 


Communication Specialists has 
produced low cost, exact replacement 
narrowband crystal filters for 
10.7MHz, 11.2MHz, 11.7MHz, 
21.4MHz, 21.8MHz and 45,05MHz. 
For more infomation visit the Web site 
at www.com-spec.com for the com- 
plete catalog and product descriptions 
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Auto remote 


Connect Systems’ Auto Remote 
turns PBX/KSU extension phones into 
a radio remote allowing dispatch to all 
radios in an on-premise radio system. 
CSI Model 6800 allows instant emer- 
gency communications in hospitals, 
resort hotels, commercial office build- 
ings and warehouses. 
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Need Remotes? - 


Call us. 


DC Remotes 


DC Termination Panels 


Tone Remotes 


Tone Termination Panels 


Local Extensions 


Multi-Channel Remotes 


941 Hensley Lane * Wylie, TX 75098 


Voice (800) 869-9128 » Fax (888) 437-5360 
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Direction finder 

The 6000/6100 series radio direc- 
tion finding systems from Doppler 
Systems feature 2° accuracy, operat- 
ing range 125 to |.OOOMHz. Software 
facilitates data acquisition from mul- 
tiple sites and features real time trian- 
gulation of signal source locations on 
digital maps. 
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Narrow notch 


The Eagle TNF-400 tunable filters 
provide <0.7% notch width with notch 
depths of >30dB. Frequencies avail- 
able are 10 to SOOMHz. Units will pass 
up to 1.0GHz. Package size is 3" x 
2". Call for free application note. 520- 
204-2597. 
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Power switching supplies 

The ICT High Power series switch- 
ing power supplies operate at 100% 
continuous peak power. They feature 
auto-adjusting input voltage of 90Vac— 
270Vac, power factor correction, inter- 
nal voltage control and diode protected 
output. The 40A, 60A, and 80A mod- 
els are available in a desktop, 
rackmount. 
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Voice recorder 

JEI’s digital voice recorder logs 
your critical communications with a 
JEI DVR-8. This instant recall/ 
archival system records hundreds of 
hours of telephone or two-way radio 
conversations. The built-in monitor al- 
lows you to view 12 lines of data at 
one time. 
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Dispatch networking 
Low-cost dispatch networking of 
LTR format from IDA is now avail- 
able, Net-link with Word Saver is 
simple and convenient for customers. 
No microwave phone lines or signal- 
ing are needed. Call 800-627-4432. 
Circle (310) on Fast Fact Card 


Lightning protection 

PolyPhaser introduces the next 
generation in lightning and surge 
protection for the rapidly growing 
personal communications services 
market with its patent-pending Micro 
PSX series. 
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Site monitoring 


Hark Sys- 
tems manufac- 
tures tower site 
monitoring 
and card ac- 
cess equip- 
ment. The 
Hark TSM- 
2000 can be 
applied to sites 

and can provide the manager with an 
alarm reporting platform that can be 
optioned to control entry to buildings, 
monitor existing light, control entry to 
buildings and provide one point for re- 
porting site alarms and conditions. 
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Wireless testing 

With the acquisition of the former 
Marconi Instruments and IFR com- 
plete, IFR Americas is a wireless test 
provider. The company’s radio test 
sets, spectrum analyzers and signal 
generators are used to design, install 
and maintain cellular, PCS, SMR, pri- 
vate wireless, paging and microwave 
applications. 


IFR Americas, Inc. 
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Portable transceiver 

Premier Com- 

munications an- 

nounces a palm- 

sized, portable trans- 

ceiver for conven- 

tional VHF low band 

applications. The 

PR-45 has 99 chan- 

nels, a LCD. and 

covers 38MHz-— 

50MHz with 5W RF 

output. Models are 

also available for 

136MHz-174MHz 

and 450MHz-470MHz. Call 1-800- 
666-2654 for more information. 
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RITRON, INC. 


Radio communications 
equipment 


Ritron is a United States manufac- 
turer of radio communications equip- 
ment. Products include Jobcom jobsite 
radios, VHF low/high & UHF conven- 
tional and LTR/Passport trunking por- 
tables, mobiles and repeaters. Other 
products include wireless telemetry 
systems and RF data modules. Ritron 
is a family-owned business headquar- 
tered in Indiana. 
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Paging transmitters 


SONIK Technologies’ high-perfor- 
mance synthesized paging transmitters 
are designed for continuous duty op- 
eration. They are suitable for the most 
demanding on-premises paging sys- 
tems and are often used as exciters in 
public paging networks. Both VHF 
and UHF models are available. 
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Collinear array antenna 


TX RX Sys- 
tems, a division 
of Bird Techno- 
logies Group, is 
offering three 
versions of its 
broadband col- 
linear array an- 
tenna for the 860MHz-960MHz 
range. Each model is an antenna fea- 
turing bandwidth and pattern consis- 
tency, along with 1,.000W power han- 
dling capability. 


A member of 
Bird Techinotogies Group 
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IDEN remote control 

T hee 
Zetron 
Z370 is a 
desktop re- 
mote that 
controls an 
IDEN ra- 
dio located 
as far as 
2,000 feet 
away. Whether the user Is calling a talk 
group or just checking for mail, the 
7370 is easy to understand. For facili- 
ties with multiple dispatch points, the 
remote provides additional functions. 
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International Wireless Communications Expo 


Inverter 

Tripp Lite Powerverter ultra- 
compact dc-to-ac inverters provide 
120V ac power wherever and whenever 
needed by harnessing the battery power 
of automobiles and RVs, Powerverter 
ultra-compact inverters supply power 
for laptop computers on the road, 
household appliances at campsites and 
small power tools at worksites, 
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April 28-30, 1999 
Las Vegas Convention Center 
Las Vegas, NV 


Call for Conference Session Moderators! 


Moderators are needed for sessions, or to help organize sessions on a 


subject of their special 
interest. 

Projected session 
topics include: 
QO Mobile radio 

business strategies 
) Public safety 

communication systems 
Q International 

business opportunities 
O Regulatory issues 
O Wireless technologies 
Technician workshops 
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Please mail, email or fax your 
session idea or offer to moderate to: 


Don Bishop 
Editorial Director 
Mobile Radio Technology 


9800 Metcalf Ave. 
P.O. Box 12901 


Overland Park, KS 66282-2901 


Email: don_bishop@intertec.com 


Fax: 913-967-7250 


technically 


peaking 


Is your instrument 
fooling you? 
By Harold Kinley, C.E.T. 


Have you ever had times when you just 
couldn't believe what your test equipment 
was telling you? If not, you probably 
haven’t been working in the field of elec- 
tronics very long. Test equipment is getting 
more and more reliable as far as accuracy is 
concerned. However, the point has not yet 
been reached where test equipment is totally 
infallible. There are many things that you 
can do to keep your equipment more or less 
calibrated. We will take a look at some of 
the methods that can keep your test gear 
from taking you on a wild goose chase. 


Bessel-zero method 

The Bessel-zero method is great for 
checking the calibration of your deviation- 
measuring instruments. According to Bessel 
functions, when a carrier is frequency- 
modulated at various values of modulation 
index the carrier will be completely nulled 
out. For our purposes in land mobile radio 
we need only be concerned with the Ist and 


Photo 1. An unmodulated carrier at a level 
of about -28dBm. 


Photo 2. A frequency-modulated carrier with 
a modulating tone of 1kHz. The FM sidebands 
appear around the carrier at a spacing equal 
to the frequency of the modulating tone— 
1kHz in this case. The carrier is at a level of 
about —40dBm. 


TONE GENERATOR 


SIGNAL ‘GENERATOR 


SPECTRUM ANALYZER 


Figure 1. This setup can be used to check the accuracy of a deviation measurement using 


the Besselzero method. 


2nd nulls occurring at modulation indices 
of 2.405 and 5.52. 

Before going further into this method, 
let’s look at the definition of modulation 
index, which can be determined mathemati- 
cally by dividing the frequency deviation by 
the modulating frequency. If a modulating 
tone of 1kHz is applied to an FM transmitter 
and causes a deviation of 2kHz, then the 
modulation index is 2.0. As long as we use 
a IkHz moduiating tone, the modulation 
index is easy to calculate. It is equal to the 
frequency deviation in kilohertz. This is one 
good reason for using a [kHz modulating 
tone for such a test. The other good reason 
is that an accurate 1kHz tone is easy to come 
by because it is used so frequently in trans- 
ceiver testing. Most service monitors, as well 
as SINAD meters, provide an accurate 1kHz 
tone source. 

Suppose you want to check the accuracy 
of your service monitor's deviation calibra- 
tion. See Figure 1, above. Start with an 
unmodulated carrier and, using a 1kHz 
modulating tone, gradually increase the de- 
viation level until the carrier disappears, 
leaving only the IkHz-spaced sidebands. At 
this point, the deviation level is 2.405kHz, 
and this is what the service monitor should 
indicate. as shown in photos | through 4 on 
pages 48-49. 

The spectrum analyzer must have suffi- 
cient resolution to resolve the 1kHz side- 
bands into separate and distinct displays on 
the spectrum analyzer. Without sufficient 
resolution, you will not be able to tell when 
the carrier has been nulled out. 

Once the deviation increases above 
2.405kHz, the carrier will reappear and will 
null again at 5.52kHz. The first two nulls 
are all we need to be concerned with for 
checking the calibration of instruments for 


38 MOBILE RADIO TECHNOLOGY January 1999 


land mobile radio. If your deviation meter 
indicates anything other than 2.4kHz at the 
first null, then your instrument needs cali- 
brating. Double-check this at 5.52kHz for 
the 2nd null. 

What about the accuracy of the IkHz 
modulating tone? It is important that the 
modulating tone be accurate. The accuracy 
of the modulation index will follow the ac- 
curacy of the tone frequency. For example, 
if the 1kKHz tone is actually 995Hz. then this 
represents an error of 0.5%, and your results 
from using this modulating tone will be in 
error by 0.5%. This represents an accurate 
calibration for a deviation meter, one that | 
will gladly accept for servicing purposes. 


SINAD meter 

It is a good practice to check your SINAD 
meter frequently to make sure that the tone 
used for SINAD measurements is centered in 
the notch of the SINAD meter. If the [kHz 
tone is not accurate, or if the notch filter is 
not properly tuned to the tone frequency 
used for SINAD measurements, the accuracy 
of the measurement will suffer. To ensure 
that the tone you are using for SINAD mea- 
surements is centered in the notch of the 
filter, feed the tone directly into the SINAD 
meter and observe the SINAD reading, which 
should indicate 24dB SINAD or better. More 
is better! Adjust the frequency of the tone 
up or down a few hertz to see if any im- 
provement can be made. If so. check the tone 


Kinley, a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission. Spartanburg. SC. He is the author of Stan- 
dard Radio Communications Manual: With Instrumen- 
tation and Testing Techniques, which is available for di- 
rect purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley’s email address is 
hkinlev@aol,com. 


frequency against one known to be accurate. 
If the tone frequency is accurate, adjust the 
notch of the SINAD meter for best SINAD 
reading (maximum null of the IkHz tone). 
Tone generators built into SINAD meters are 
accurate. For example, the Helper Instru- 
ments’ S105 tone generator is accurate to 
+1Hz. 

If you are ever in doubt about the accuracy 
of your service monitor frequency measure- 
ments, there is a simple way in the field to get 
a quick rough check on the calibration. 
Through the years, I have noticed that one of 
the television stations in my area seems to 
keep tighter than other stations. | have come 
to rely on this station to occasionally check 
my service monitor’s frequency calibration. 
This particular station has its visual carrier at 
175.26MHz. I have never seen more than a 
40Hz disagreement between my service 
monitor and this television signal. If | am out 
in the field and have a need to check on my 
frequency monitor, I can easily tune in this 
television signal for reference. 


Summary 

1 don’t mean to imply that by using these 
methods you will never have to send your 
service monitor off to the factory for 
recalibration to factory specifications. But on 


occasion you can use these methods to keep 
on track and avoid a frustrating and often 
time-consuming wild-goose chase. By mak- 
ing frequent checks on your test equipment, 
you can also avoid the embarrassment of 
improperly adjusting customers’ radios to 
your inaccurate test equipment. 


Maxtrac repeater response 

First, a couple of notes about the Maxtrac 
repeater combo column that appeared in No- 
vember 1998. Jack Tibbetts of Cellular One 
in Boston pointed out that the diode labeled 
“2N4148” should be “1N4148." That's cor- 
rect Jack and thanks for pointing it out. I 
hope that didn’t confuse too many of you. 
Rob George wanted to know if the same 
kind of arrangement could be made with 
GM300 model radios. Coincidentally, Ear! 
S. Garber emailed to say that such an ar- 
rangement could be done with Radius or 
GM300 models using the 16-pin connector 
on the back without making any internal 
modifications to the radio. Ear] also said that 
a4.7k resistor seems to reproduce the devia- 
tion better than a 1.8k resistor. Thanks to all 
who emailed comments, and good luck with 
your individual projects. 

Until next time—stay tuned! a 


FE 
Fi 
t= 


Photo 3. Here the carrier is nulled out at 
about -68dBm. This is about 40dB down 
from the unmodulated condition shown in 
Photo 1. This indicates that the deviation Is 
at 2.4kHz. 


Photo 4, Here the deviation Is increased be- 
yond the 2,.4kHz level and the carrler emerges. 
It will null again at 5.2kHz deviation. 


TRANSMITTER LOCATION 


New fixed site direction 

| finders provide 2 degree 
accuracy, and include 

software for triangulation from 

| a central control site. Mobile 


aa, 


= P 


versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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NEW 
DIGITAL 
SYSTEM 


BE PROTECTED 


AVOID LEGAL ACTION 


DOCUMENT AND VERIFY CRITICAL 
RADIO & PHONE CONVERSATIONS 


AUTOMATIC TIME & DATE IMPRINT 


«2 COMMUNICATIONS 
RECORDING SYSTEM 


bios 


es 
* 
e+. 


DESK TOP OR RACK MOUNT 


3087 Alhambra Drive 
Cameron Park, CA 95682 
Phone (530) 677-3210 
Fax (530) 677-4714 
www.jei-inc.com 
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First 900MHz wide-area network launches in lowa 


Electronic Engineering of Des Moines, [A, 
launched the first commercial, IOOMHz 
wide-area network in [owa in October 1998. 
The system, designed over a two-year period, 
was completely operational at the time of the 
public announcement and offer of service. 

The Star 900 network covers most of Iowa. 
The footprint extends into eastern Nebraska, 
providing two-way service from Des Moines 
to Lincoln, NE. The system is based on a 
900MHz E.F. Johnson LTR-Net backbone 
from TranscrypVE.F. Johnson. 

The association with Johnson equip- 
ment is a shift for Electronic Engineering, 
which has been predominantly associated 
with Motorola for two-way radio and pag- 
ing sales and support for more than 50 years. 

“This relationship is certainly a depar- 
ture from what we've done in the past,” 
said E.E. President Mark Clark. 

Transcrypt chairman John T. Connor was 
present for the launch announcement. He said 
that Transcrypt/EFJ, which both consulted on 
the network design and supplied equipment, 
was “pleased and proud to launch this first 


REPEATER, 
PAGING 


200 w. UHF Amps under $1000! 
250 w. VHF Amps under $800! 
Why Pay More? 


www.henryradio.com 


& BASE AMPLIFIERS 


For over 20 years, Henry Radio has been manufacturing low 
cost, reliable mobile amplifiers. All common brands, power 
ratings and configurations are available. 

Call today for specifications and prices or visit our web site: 


1.800.877.7979 


@)HENRY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 

www.henryradio.com 
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system in lowa with Electronic Engineering the network was a response to the needs of 
because of their technical expertise and repu- customers with geographic needs beyond 
tation for high-quality service.” Clark said single-site coverage. 


CONGRESS AND PRIVATE WIRELESS—Industrial Telecommunications Association 
President Mark Crosby (left) hosts a congressional policy forum with Mark J. Ashby 
(center), counsel to Sen. John Breaux (D-LA) and: Andrew W. Levin, U:S. House 
Commerce Committee Democratic counsel, at ITA's annual meeting in Washington, 
Oct, 29, 1998, The panelists discussed FCC misinterpretation of Congressional 
intent regarding expanded auction authority and that any auctioning of private wire- 
less spectrum would ‘exceed that authority. 


COMPLETE 
SURGE 
| PROTECTION 


¢ AC Power UL 1449 
2nd Edition 


¢ T1/ El lines. 


* COAXIAL lines N, 7/16 
DIN, TNC, SMA... 


I Ideal 
} for Radio, 
Wireless and 
Cellular base 
stations. 
See Us At Wireless ‘99 Booth #5354 


€ CITEL 


1-800-CITEL-4U 
11114 Park Centre Bivd., #340 
Miami, FL 33169 
(305) 621-0022 *Fax (305) 621-0766 
Visit us on the internet at: 
http://www. citelprotection.com 
@ mail: citel4u@ix.netcom.com 
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FCC Notes 


Chief of staff steps down 

John Nakahata, chief of staff to FCC 
chairman William Kennard, left the 
agency late last fall. Nakahata said that 
he wanted to spend more time with his 
family. 

Prior to becoming chief of staff last 
November, Nakahata served as legal ad- 
viser and senior legal adviser to then- 
chairman Reed E. Hundt. Nakahata had 
been a key adviser on challenging issues 
facing the FCC. Following enactment of 
the Telecommunications Act of 1996, 
Nakahata was a principal architect of the 
commission's “trilogy” of interconnec- 
tion, universal service and access reform 
decision. He led the negotiations that 
formed the foundation for the Universal 
Service Order. Nakahata said that he had 
not yet set any future plans. 


FCC forms third joint agreement 

The FCC has signed the latest in a 
series of Memorandums of Understand- 
ing (MOU) with private industry regard- 
ing the resolution of interference com- 
plaints. This agreement was coordinated 
by the FCC’s Compliance and Informa- 
tion Bureau (CIB), working in conjunc- 
tion with the FCC Wireless Telecommu- 
nications Bureau and the Association of 
American Railroads (AAR). The main 
objective is to facilitate the commission- 
certified frequency advisory 
committee’s (FAC) work in concert with 
CIB to protect the technical and regula- 
tory integrity of radio communications. 
This is the third such agreement between 
the commission and industry designed 
to streamline the commission's compli- 
ance and enforcement processes regard- 
ing interference complaints on communi- 
cation frequencies formerly used by the 
Railroad Radio Service. 


Commission denies relief petition 

James A. Kay, licensee of 152 Part 90 
Licenses in the Los Angeles area, filed a 
petition for extraordinary relief that was 
denied by the FCC. The commission had 
received numerous complaints about 
Kay’s operations. Following further pro- 
ceedings, a summary decision revoked 
Kay's licenses and ordered Kay to pay a 
$75,000 fine. The decision was vacated, 
and the proceeding was remanded for a 
hearing. Kay argued that the hearing 
should not go forward because of alleged 
improprieties by the bureau during the 
pre-designation phase of this proceeding. 
Kay asserted that those actions deprived 
him of due process and filed a petition in 
June 1998. It was taken into consider 
ation and denied. 

However, a new administrative law 
judge has been appointed to the case 
because of disagreements that arose 
between the former judge and Kay's legal 
counsel. 


Vermont installs digital E9-1-1 network 


Vermont is the first state to use an all- 
digital, statewide network for public safety 
emergency response calls, after installing eight 
Lucent Technologies digital systems to handle 
E9-1-1 calls. 

Lucent Public Safety Systems, a venture of 
Lucent located in Lisle, IL, worked closely 
with Bell Atlantic to complete the installation 
of the E9-1-1 systems under a $7.4 million 
contract from the state. The digital systems, or 
public safety answering points (PSAP), allow 
9-1-1 call takers to receive emergency calls, 
obtain the caller's name, location and problem 


and then alert the proper fire, police or EMS in 
the caller’s local area. 

The system is designed to decrease call set- 
up times from about 10 seconds to less than 
two seconds. 

The Vermont E9-1-1 network now includes 
eight new calling centers: one large PSAP cen- 
ter in Williston and seven smaller centers in 
Rutland, Springfield, Hartford, Lamoille 
County, St. Albans, Shelburne and Montpelier. 

Each PSAP workstation integrates voice 
and data information to make routing opera- 
tions faster and simpler. 
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Consoles Need 


more operators? Add one %§ Z 


or several desktop, 
rackmount or video 
operating positions to your 
Zetron common control 


equipment. Mix or match them to 


best suit your dispatch needs. 


Invest in a dispatch console that 
expects to be modified, expanded, ; 
ina and updated-- one 
{ easily accommodate 
your evolving needs. 


Keys Take advantage of “any button, any function” field 
programmability. Add or change frequencies, control functions, 
page stacks, alerts, priority tones, transmit groups, or auxiliary 1/0. 


Capacity Planning on adding more base or control stations? 
Expand your Series 4000 up to 48 radio or telephone channels. 


Control Migrating to a trunked radio system? The Series 4000 
product family includes interfaces for several popular protocols, 
including Motorola’s iDEN™ and Ericsson’s EDACS®, as well as 
industry common standards such as tone remote, DC, local, and E&M, 


We Help You Master the Challenge of Change! 


Zetron, Inc. 


(ZETRON). 


PO Box 97004, Redmond WA 98073-9704 USA ™ Phone 425-820-6363 
Fax 425-820-7031 ™ Email ps@zetron.com ™ Web www.zetron.com 
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AMTEX 98 addresses industry’s critical issues, problems 


More than 150 attendees at November's 
AMTEX °98 in Miami Beach were reminded 
that the only constant in the mobile communi- 
cation industry is change. The conference fo- 
cused on current trends in the regulatory land- 
scape, increased competition, spectrum issues 
and new technology. 


Steve Virostek presented The Strategis 
Group’s preliminary findings on the latest 
SMR industry survey. Latest results predicted 
continued growth in the SMR industry, 
900MHz, 220MHz and 450MHz trunking. 
Virostek reported that heightened distribution 
and consumer awareness, as well as lower air- 


TEXAS FREQUENCY RANGERS—Texas public safety communications, emergency 
number and records management professionals met in Lubbock, TX, in October 
1998, for a combined TX APCO-NENA-TCJIUG conference and exhibition. The 
conference drew about 400 attendees and more than 40 exhibitors. 
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time prices, are spurring competition and sub- 
scriber growth, One long-term implication for 
the industry in the absence of spectrum alloca- 
tion is the need to implement capacity-enhane- 
ing technology. 

Attendees at the 450MHz trunking session 
discussed problems caused by the lack of spec- 
trum exclusivity and ways to find a temporary 
solution until a permanent one can be imple- 
mented. The session was moderated by Ralph 
Haller of Fox Ridge Communications. Panel- 
ists included Bart Fisher of Fisher Communi- 
cations, Rhett Grotzinger of Trident Micro 
Systems, Craig Johnson of Smartlink, John 
Osler of Uniden and John Sullivan of 
SmarTrunk Systems. 

Sessions offered coverage of some of the 
industry's critical issues: 900MHz interference, 
450MHz trunking, interference, tower issues, 
Y2K and a post-auction wrap-up, Attendees 
were briefed on a variety of regulatory issues, 
including number portablility, universal ser- 
vice, CALEA, the 800MHz auction, 
Goodman/Chan and refarming. 

Twenty-nine, a record number of exhibi- 
tors, were present at this year’s AMTEX. 
ComSpace discussed its DCMA digital tech- 
nology. The conference was held in conjune- 
tion with IMTA’s International Congress on 
Trunked Radio, 


LCC, Allen Telecom 


terminate agreement 


LCC International, McLean, VA, and 
Allen Telecom, Beachwood, OH, have mutu- 
ally agreed, in writing, not to proceed with 
the previously announced transaction for 
LCC to exchange its test and measurement 
equipment and related software analysis tools 
business for engineering, software and con- 
sulting business of Allen Telecom's 
Comsearch division. 

Rajendra Singh, interim chief executive 
officer of LCC, said, “During the due dili- 
gence period, both parties re-evaluated the 
strategic nature of their respective busi- 
nesses.” 

Singh said that LCC's Hardware Products 
group had been through a “tough period” due 
to sales and profitability. “We will realign the 
Hardware Products organizations along with 
the rest of our company in light of changing 
market conditions, and | am convinced that 
we will restore the entire company’s profit- 
ability to the levels that 1 and other share- 
holders expect,” he said. 

Robert G. Paul, president of Allen Telecom 
said, “Both Allen Telecom and LCC Interna- 
tional devoted a significant amount of effort 
in pursuit of an agreement. However, we 
came to the judgment that our shareholders 
would be better served by retaining our 
Comsearch business ....” 


News Notes 


Coded Communications, Carlsbad, CA, 
announced an agreement to acquire 
Boston-based NetCore Technologies, an 
international provider of remote network 
management and desk- 
top support services. 
Under the terms of the 
agreement, NetCore will 
exchange all of its as- 
sets, liabilities, technolo- 
gies and licenses for 
shares of Coded com- 
mon stock. Brian Will- 
iams, president of 
NetCore Technologies will become chief op- 
erating officer for Coded Communications. 
Steve Stevenson, founder and chairman on 
NetCore will serve as Coded’s interim 
president. 

Williams said, “The potential for expand- 
ing and integrating Coded’s extensive mo- 
bile networking experience and wireless 
products with NetCore’s value-added appli- 
cations and network management services 
is nearly limitless.” 


Williams 


Intek Global, Princeton, NJ, sold 
non-core, UK-based land mobile radio equip- 
ment distribution and maintenance assets 
to Securicor Information Systems (SIS), a 
subsidiary of Securicor plc. SIS will act as 
a major UK and European distributor of Intek 
Global's LM products to capitalize on the 
rapidly growing move in both markets to 
narrowband transmission. 

Robert J. Shiver, Intek Global chairman, 
said, “This is another important step in our 
continuing effort to focus Intek Global's 
future on the commercialization of our valu- 
able spectrum-efficient LM technology and 
the offering of superior data and voice ca- 
pabilities to the booming worldwide wireless 
communications industry. In addition to pro- 
viding Intek Global with a capital infusion, 
the sale enabled us to divest assets that 
did not fit into the Intek Global strategy.” 


Chadmoore Wireless Group, Las Vegas, 
achieved record revenues for the three- 
month period that ended Sept. 30, 1998. 
Chadmoore is also loading its SMR services 
in 82 markets. Revenues were up 112% 
from the same three-month period in the 
previous year. 

Chairman Robert Moore said, “As the 
second-largest holder of frequencies in the 
United States in the 800MHz band for com- 
mercial SMR service, we have been in a 
unique position during the past few years to 
identify and take advantage of major 
changes in this segment of the wireless 
business. We are providing a marketing fo- 
cus to a business previously dominated by 
companies more comfortable with technol- 
ogy than with selling, and with so many 


channels we are adding efficiencies not previ- 
ously available to small operators.” 


Under an agreement 
with Iridium North 
America, PageNet will be 
the exclusive wireless mes- 
saging provider to distrib- 
ute Iridium global satellite 
paging services in the 
United States. 

Douglas R. Ritter, se- Fitter 
nior vice president of corporate development 
for PageNet said, “Iridium wireless messag- 


ing users will be the first 
to realize the power of 
true global access, at a 
level that leaps ahead of 
any mobile communica- 
tion alternative today.” 

Jim Walz, president 
of Iridium North Am- 
erica, added, “With its Walz 
distribution network and its standard for 
service, PageNet is in the best position 
among wireless messaging providers to 
build the market for Iridium paging ser- 
vices in the United States.” 
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220MHz auction closes; 


The Federal Communications Com- 
mission’s 220MHz-service auction closed on 
Oct. 22, 1998, after 173 rounds raising 
$21,650,301 in net high bids. The auction, 
which began on Sept. |, 1998, represents the 
FCC’s 17th auction. 

“The commission's flexible rules for the 
220MHz service will allow companies to pro- 
vide whatever voice, data or fixed communi- 
cations services they believe will serve the 
needs of consumers in their area. This could 
include services such as dispatch or paging,” 
said Chairman William Kennard. “This auc- 
tion has been a prime example of what the 
commission’s auctions are all about. New and 
existing players have had a chance to quickly 
acquire licenses and take their place in 
the telecommunications marketplace of 
tomorrow.” 

Small businesses won a significant amount 


$21.6 million raised 


of the licenses sold at the auction, according 
to the FCC. Companies claiming small busi- 
ness status won: 67% of the Regional Eco- 
nomic Area Group licenses, 54% of the Eco- 
nomic Area licenses and one of the three na- 
tionwide licenses. Twenty-five licenses were 
sold to entities claiming women-owned sta- 
tus, and those claiming minority-owned sta- 
tus won 21 licenses. 

Of 908 licenses simultaneously auctioned 
in three different-sized geographic areas: 
three are nationwide licenses, each authorized 
to use 100kHz, paired, of bandwidth; 30 are 
Regional Economic Area Group licenses (five 
licenses in each of the six regional economic 
areas) each authorized to use [55KHz, paired, 
of bandwidth; and 875 economic area li- 
censes (five licenses in each of the 175 eco- 
nomic areas) each authorized to use 100kHz, 
paired, of bandwidth. This auction represents 


PHASE If 220MHZ AUCTION-TOP 15 BIDDERS BY NET BIDS 

BIDDER NAME NET $ # HIGH BIDS # POP’S COVERED 
Intek License Acquisition 12,153,407 181 1,058,094,790 
SOPHIA Licensee 3,158,545 14 400,454,773 
Net Radio Group 1,124,370 126 274,606,930 
Two-Twenty Auction 884,455 18 209,774,127 
220MHz Building Consortium 728,175 37 114,629,334 
Intellicom Bidding Consortium 417,105 19 112,411,736 
Philip Adler 397,995 6 64,612,057 
Longhom Communications 390,608 2i 109,467,801 
Repeater Network Spectrum 377,500 39 61,166,374 
$.K. Warren Communications 354,250 6 33,858,490 
Nextel 220 License Acquisition 266,079 68 58,120,985 
KDR 265,525 18 42,895,863 
Radio Comm Services 175,110 5 6,702,304 
Berkeley Electric Co-op 137,000 18 11,731,166 
Mobile Communications Services 85,150 1. 4,538,394 
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Phase I] of the licensing of this band. Phase 
I licensing was conducted by lotteries in 1992 
and 1993. 

Of the 908 licenses auctioned, 693 were 
sold. A reauction of unsold licenses is likely 
to take place in the second quarter of 1999, 
Details of the 220MHz reauction will appear 
in a future Wireless Telecommunications 
Bureau notice. 


Larsen Electronics 
changes name 


Larsen Electronics, Vancouver, WA, has 
announced plans to become Larsen Antenna 
Technologies. This change reflects Larsen’s 
focus on antenna design for a wide array of 
wireless applications. 

The company's Canadian subsidiary will 
be known as Larsen Antenna Technologies- 
Canada, Ltd. Located in Burnaby, British 
Columbia, this division serves all Canadian 
provinces and the Pacific Rim. 


Monarch Capital 
invests in ACT 


Monarch Capital Partners has signed a 
deal to invest $3 million in Advanced 
Charger Technology (ACT). The Norcross, 
GA-based ACT currently manufactures bat- 
tery chargers but is transitioning its focus to 
embedding its patented battery management 
technologies into all types of rechargeable 
devices from power tools to wireless tele- 
phones. Monarch Capital Partners special- 
izes in early-stage to mid-stage venture capi- 
tal investments and plans to invest $30 mil- 
lion in emerging Internet, telecommunica- 
tions, software, high-tech and biotech com- 
panies in the Southeast. 


Motorola, Daniels enter 
license agreement 


Motorola’s Commercial, Government and 
Industrial Solutions Sector and Daniels Elec- 
tronics of Victoria, British Columbia, have 
announced a new agreement in which 
Motorola will license to Daniels selected digi- 
tal communications technologies compliant 
with the Project 25 digital standard for public 
safety communications systems. The agree- 
ment enhances Motorola’s original licensing 
agreement of Project 25-compatible tech- 
nologies to Daniels that was announced in 
1996. 

Daniels will use the Motorola technolo- 
gies to enhance and broaden its existing prod- 
uct line to include Project 25-compliant 
modular base stations, repeaters and trans- 
portable radio systems. 

According to company president Terry 
Daniels. the agreement will have immediate 
benefits for Daniels’ customers. 


Crimp connector 
withstands shock 


The N series I] connector from AMP can 
withstand shock and vibration to assure low 
noise levels and has a constant impedance of 
50V. It features a captive center contact and 
provides performance to |1GHz. N series II 
connectors are available in straight and right- 
angle plugs and straight, panel and bulkhead 
jacks. The collars are available in both hex 
and knurled versions, and the connector uses 
a hex crimp, 
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Connectors minimize 
IM distortion 


Eupen 
Cable USA’s 
EC3 premium 
connectors for 
corrugated 
copper cables 
minimize pas- 
sive intermod- 
ulation distor- 
tion. The levels produced by the 7/16 DIN 
connectors have been tested and indepen- 
dently verified to be lower than 3160dBc, as 
required for GSM and other sophisticated 
wireless communications antenna feeder ap- 
plications. To achieve these levels, the EC3 
connectors use spring contacts for both cen- 
ter and outer conductors to maintain high- 
contact pressure over time. The connectors 
also use a non-flush cut attachment method, 
eliminating the risk that copper particles that 
will be introduced into the dielectric, which 
can occur in traditional, flush-cut method. 
Long-term performance is ensured by the use 
of a silicone RTY to seal between the cable 
and connector, providing waterproof sealing, 
which is not the case with o-ring sealing. All 
electrical path parts of these connectors are 
silver plated. 
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plugs, jacks, panel receptacles, between-series, in-series, T-style 
and right-angle adapters and combination connectors that can be 
assembled in either straight or right-angle styles. Featuring a 7/16 
panel receptacle with an “N” connector footprint to save panel 
space, these connectors are available individually or as complete 
cable assemblies from 0.141" up to 0.875" in varying lengths. 
Constructed from silver-plated brass bodies, beryllium-copper 
contacts and teflon insulators, the connectors conform to DIN 
47223, IEC 169-4, VG 95250 and CECC 22 190 specifications 
for all mating dimensions. Providing 50V impedance, they have 
a dielectric withstanding voltage of 4,000Vrms and 10,000mV (min.) insulation resistance. 


Coaxial connectors assemble straight-, right-angle 


Tru-Connector’s 7/16 series RF coaxial connectors include 
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Male connector features silver-plated body 


The RFN-1006-2L2 N male crimp connectors from RF Industries are designed for use 


with LMR-600 low-loss cable from Times Microwave. This connector features silver-plated 
body, gold-plated contact and teflon insulation and is engineered to perform within the full 
frequency range of the LMR-600 cable. Also available for shipment is the RFN-1002-2L2, 
and N male solder clamp connector and the RFN-1024-2L2, an N female crimp connector. 
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Voice Pager with Monitor 


(Reconditioned) 


x] Durable Motorola KeyNote® pager 
&] Reconditioned to factory specifications 


[x] We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor IIl@ in Monitor mode 


&] 90 Day Warranty with optional extended warranty 


[x] Price below is on Your Frequency and programmed 
to Your Paging Tones 

1 - 20 units $135 each 51 - 100 units $122 each 

21 - 50 units $128 each over 100 units $115 each 


came 800-822-2180 


*Vibrator add $5 Fax: 561-683-0059 

*Voice Storage add $10 International: 561-683-0022 

*New NiCad Batteries $6 

*New chargers $29.75 

*Extended Warranty: 

1 year $19 - 2 Years $18 per year 
3 Years $17 per year 

Dealer Prices (end users slightly more) 


Paging and Wireless 


Service Center 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


Minitor Il Repair http://members.aol.com/pwserctr/home.htm 


iz  uceve 
ae’ i ninus 
*Price includes all Parts & Labor 


Wanted: Minitor If Pagers 
*Water/Physical Damage and ‘ aS 
housing parts not included Minitor Il and KeyNote are a reg. trademark of Motorola Ing 
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*Minitor II] Repair just $29.50 


control 

IFR Systems’ 29- 
59 advanced multi- 
mode cellular phone 
test set weighs 26 
pounds and combines 
feature sets with 
AMPS, NAMPS, TD- 
MA (1S-54/IS136A) 
cellular and CDPD 
test capabilities as 
standard. For accurate 
TDMA handset checks. the 2959 supports VSELP and ACELP vo- 
coder testing, digital transmitter modulation IQ analysis, handset 
DTMF signaling and TDMA time slot change measurements. For 
AMPS and NAMPS handset testing, the instrument measures both 
transmit and receive functions. Tests include call registration, 
handoffs, page responses, SAT/ST frequency error, antenna/cable loss 
tests. The CDPD test mode simulates mobile data base stations 
(MDBS) and mobile data intermediate systems (MD-IS), which al- 
lows testing of CDPD wireless modems. In the automatic mode, the 
2959 allows the user to control which tests are performed as well as 
the pass/fail parameters for each test. The manual mode provides the 
versatility to troubleshoot specific parameters. It has an intuitive user 
interface and simplified test setup procedures. 
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Test set gives complete 


UHF Trunking Amplifiers 


Output Powers Available: 


@ 50) Watts 
@ 100 Watts 


@ 200 Watts 
@ 350 Watts 


800 USA MADE 
847-593-1213 
FAX 847-593-1320 
sales@vocomrf.com 
www.vocomrf.com 
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READERS’ CHOICE 


Of the new products in the May 1998 issue, these products 
generated the biggest reader response. For more information 
on these products, circle the corresponding Fast Fact Card 
numbers on the card found in the back of this issue, and mail 
the card to us. 


Grounding straps on a roll offer 
flexibility in bonding, termination 


Electric 

Motion’s Micro- 

bond 2000 series, 

tinned copper 

rope-lay cable 

with pure copper 

terminations, of- 

fers flexibility in 

bonding and 

grounding, 

Equivalent to.a #6 

AWG, Microbond has standard terminations every four inches, 

with 4” mounting holes. It comes on a 25 feet roll, so it can be 

cut to any length with scissors. Its design provides for easy in- 

stallation. It terminates like any standard connection. Factory- 

installed terminations (one-piece for greater conductivity) pro- 

| vide maximum pull-out strength. Continuous loop eliminates the 
| need to stock lengths of wire. crimp lugs and tools. 
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| Antennas features 
| springless option 


The Antenna Specialists division of 
Allen Telecom has added) a springless op- 
tion to its Mosaic LMR yehicular antennas. 
The springless option is for applications in 

| less rugged operating environments where 
the durable elastomer Dura-flex spring 
found in the existing Mosaic line is not 
necessary. The new springless Mosaic is 
available in both conversion and compo- 
nent forms for either VHF (3dB gain) or 
UHF (3dB and 5dB gain) frequencies. 
Users may choose rooftop, magnet, snap-in 
and thick-roof mounting options to install 
with their conversion antenna. 
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Software offers new features 
RadioSoft Comstudy 2.0 incorporates new features to the existing 
Comstudy Pro 1.5 program. Some new features include: TIA-TSB 88 
frequency coordination compliance and area reliability analysis and 
mapping for any propagation model. The program also includes a 
transmitter matrix library import/export feature and individual station 
matrix editing and recalculation. The program offers increased accu- 
racy, a 32-bit operation for Windows 95/98/NT and 256-color palette 
for contour and coverage mapping. 
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Software serves 


small communities 


The CAD Assist 2.0 from Global 
Dispatch Technology is an emergency 
dispatch system that delivers the capa- 
bilities of custom-designed CAD sys- 
tems in an affordable, standardized soft- 
ware package. Designed for operations 
serving communities less than 250,000 
residents, the software maintains the 
benefits of the original CAD Assist— 
integrated hassle-free mapping, rapid in- 
stallation, ease of use, upgradeability, 
user-configurability and affordability— 
while delivering an array of new ben- 
efits. Unlike traditional CAD systems, 
CAD Assist 2.0 is based on the standard 
Windows operating system and is Year 
2000-compliant. The user-configurable 
product has a familiar mouse-driven in- 
terface and can be learned in hours. 
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Transceivers feature 
wide temperature 
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Sonik Technologies’ Datalink fam- 
ily of high-speed analog radio transceiv- 
ers accommodate transmission rates of 
as high as 16kbps with GMSK two-level 
codes and 19.2kbps with four-level 
codes. Coupled with a 2ms transmit-to- 
receive turnaround time and rugged con- 
struction, these units are suitable for 
TDMA, AVL and other mobile data ap- 
plications. The transmitters are fully 
synthesized, and the current models 
cover the 136MHz—174MHz frequency 
range in 25kHz, 12.5kHz, 10kHz or 
6.25kHz increments. These units feature 
a wide temperature range of —40° to 
70°, a low standby current of only 
100A and a receive consumption of 
only 25mA. Output power is digitally 
adjustable from 1W to 4W. These units 
meet applicable FCC and ETSI specifi- 
cation requirements. The transceivers are 
fully MIL-SPEC rated for shock and vi- 
bration. The on-board CPU monitors 
temperature and compensates tempera- 
ture sensitive circuits over the complete 
temperature range. 
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Chargers condition NiCD, NiMH batteries 


Advanced Charger Technology’s Personal Activator TBC-21M and six-bay Activator 
VI TBC-61M conditioning chargers are for NiCd and NiMH batteries, The chargers are 
designed for two-way radios and integrated digital wireless systems. The chargers condition 
while they charge, eliminate memory effect, triple battery life ff 7 
and accelerate charging times. The multichemistry chargers 
can fully charge a NiCd (1,000mAh battery) to full capacity 
in 30 minutes and a NiMH battery in one hour, The chargers 
recognize chemistries and adjust charging according to the 
individual NiCd or NiMH battery. The mullichemistry Acti- 
vators are immediately available for the L3000 and the 1370/ 
470 and 1600 batteries, which are used for the Nextel Lingo, 
Southern Line and Clearnet Mike systems. 
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Trunking option boards 


support Motorola radios 

IDA’s LTR trunking option boards for the 
Motorola P1225 hand-held radio and the M1225 
mobile radio are available for all 1225 UHF and 
VHF models. The new release is in addition to 
the LTR conversion kits that IDA offers for 
Motorola models in the 400MHz, 800MHz and 
900MHz bands. The LTR option board includes 
such features as scan, TX time-out timer, 
iranspond, trunked or conventional operation, 
narrowband, wideband, CTCSS and CDCSS, 
block encode/decode, individual aliasing and 
automatic channel acquisition. As many as 16 systems and 16 groups per system are available 
depending on the radio model. Option boards supporting the advanced trunking protocol, 
LTR-Net, are under development. 

Circle (406) on Fast Fact Card 


Antenna features dial-turn downtilt 


The Celwave Optimizer is a log periodic dipole antenna offering continuous adjustment 
of electrical downtilt with the simple turn of a dial. The antenna allows a carrier to adjust its 
footprint quickly for optimal coverage. The unit’s electrical downtilt helps minimize co- 
channel interference. The antenna can also help minimize pilot pollution in CDMA systems. 
One Optimizer, with an electrical downtilt of 0° to 14°, operates over a frequency range of 
806MHz-941MHz and has 11.5dBd gain and a 90° horizontal beamwidth. The other 
Optimizer, with an electrical downtilt of 2° to 8°, operates over a frequency range of 
1,850MHz-1,990MHz and has 13dBd gain and a 90° horizontal beamwidth. Reliability is 
enhanced with Cellite technology. which eliminates cables and soldered joints, often the cause 


End-user logging 
software flags reports 


wie 


R Stolal 
MieMeohanioalesunknowh 


PV Man ad amelitewnh Knowl) 


The Genesis Group’s end-user logging 
software, GenWatch, is a fully Windows 95/ 
98/NT-compliant software program de- 
signed to show Motorola trunking system 
operators who is talking on their systems. 
Each call is time- and date-stamped and 
logged for future reporting. Each unit can 
be “flagged” with one of the following indi- 
cators: emergency, problem, abuser, stolen 
or no problem. As a call is received, the 
program beeps or plays a verbal message of 
the user’s choice to let him know when a 
“flagged” unit is talking, Additionally, when 
an emergency call is placed, the program 
sounds an alarm signal that turns off only 


of reduced performance due to potential long-term IM issues. 
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after acknowledgment. 
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UHF trunking is a smart idea. It’s spectrum efficient 
and has plenty of profit potential for an operator. But 
don’t stop there. If you're constructing a system or plan- 
ning to soon, build your system “smart” with Ritron’s 
RRX-450 synthesized repeater. 

The RRX-450 repeater is the intelligent choice 
heeause it offers so much for so few dollars. For starters, 


Constructing a UHF 
Trunking System? 


Build it “Smart” 
with the Ritron RRX-450 
Synthesized Repeater. 


it easily connects to trunking controllers through a dedi- 
cated internal connector, eliminating intertace hassles. 

The RRX-450's superior technical performance is 
well suited for trunking environments. It has excellent 
transmit modulation bandwidth and linearity, allowing 
trunking control data to pass through cleanly without 
any distortion. And it can easily drive a 100 Watt 
power amplifier with 6 Watts of input and still operate 
at continuous dury. 

All of these features make Ritron’s RRX-450 the 
competent choice for your trunked radio system ata 
cost that’s hundreds of dollars below the competition: 

® DB-25F trunking controller interface 
® Ventilated rack mount enclosure with 
cooling fan 
® ULF and VHF* Models 
© 8 & 30 Watts output power 
® 110/220 VAC operation 
CTCSS/DCS Signalling 
12 VDC trickle change w/Auto cutover 


Call us at 800-USA-1-USA or FAX 800-251-RFAX 
and find out about the smart solution 
for your UHF trunking system. 


RITRON, INC. 


Wireless Communications Products and Systems 


Flexible PC Programming 
WADE IW THE 


USA 


* FCC type acceptance pending 
favatable for aemational sale) 
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"| SSAC produces new edition of catalog 


SSAC has released the fourth edition of its In-Stock Controls Catalog. It 
features time-delay relays, encapsulated timing modules, universal timers, 
three-phase voltage monitors, current sensors and liquid level controls. An index 
and a product selection guide streamline the product-selection process. Pages 
contain the specifications to select any in-stock part number listed. OEM prices 
and a list of sales representatives and stocking distributors are also included. 

Circle (452} on Fast Fact Card 


BCP’s Web site features high-speed fiber optics 


Broadband Communications Products has renovated its Web site at wiw.bcpinc.com. The 
revision includes enhanced navigation and searching capabilities. The site features fiber-optic 
products such as SONET/SDH fiber optic assemblies for telecom applications at 2.5Gbps and 
10Gbps rates or Gigabit Ethernet distance extenders. The site also contains information about 
BCP’s wide bandwidth fiber-optic antenna remoting systems and antenna microcell remoting links. 

Circle (453) on Fast Fact Card 


Reference gives satellite communications 
technology background 


The book, Mobile Satellite Communications, from Artech House, helps communications engi- 
neers and managers develop an understanding of the fundamental background and key technolo- 
gies associated with mobile satellite communications and radiodetermination systems. It includes 
a comprehensive overview of mobile communications and a discussion of satellite orbits, including 
geostationary and non-geostationary Earth-orbiting satellite communication systems. 
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‘Mother nature gave the asin one: 6 ae 
constructed instruments on earth. D: 
same construction with their LTR 


The MILLENNIUM Series are upscal 
affordable price. The product speaks fa 
construction and operation. As a custom 
how well a radio is manufactured by 
performs. In today’s environment, de 
communication systems are no longer 
They are a vital necessity. 


At DX Radio Systems, we have the ability, 
engineering, the customer service and th 
to bring that winning combination to you. 
MILLENNIUM Series has been 
engineered with the user in mind. 
Our focus on excellence and 
customer satisfaction have brought 
us to the forefront in this industry. 


Web site features 
user-friendly 
navigation 


Huber+Suhner is established as 
a global source for RF connectors 
and cables, lightning protectors, 
antennas, components and sub- 
system solutions. The Web site at 
www.hubersuhner.com includes 
links to products, the wireless di- 
vision, employment opportunities 
and materials technology. 
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Features: 
Whe MILLENNIUM 
Series trunking 
= systems are for dispatch, 
interconnect and complete 
system networking with 
follow-me roaming, capabilities. 
Whe station equipment is compact; 
moduler in design and computer 
programmable. Not only are the: 
channel controllers computer 
programmable, but the. transmitters 
and receivers are as. well. . 
The station is upscale equipment in 
design and:specifications. 
Yiransmit Combiner and Receiver 
Multicoupler. 
weExpertise includes engineering; 


‘system design services. for any part of 
EMS your system, including antenna systems. 


AQIVISION OF DX COMMUNICATIONS; INE: 


3370 San Fernando Rd., #206 « Los Angeles, CA 90065-1437 - USA= (323) 257-0800 = (800) 447-6937 « FAX (323) 254-3210 
Email: electronic@compuserve.com * www.tpl-dxrs.com 
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DESKTOP POWER SUPPLY 
with BATTERY BACK-UP 


BATTERY 
INCLUDED 


MODEL DTB-12 


Automatically switches to built-in battery when 
AC input fails. Maintains internal battery charge. 
Additional batteries can be added outerrally. 
amp/7 amp continuous @ 13.8 VDC. Sealed Gel- 
cel Re amp hour battery delivers 12 VDC, back-up 
mode. 


PORTABLE POWER SUPPLY 
and BATTERY CHARGER 


3 amps. Cig lighter socket. 
Auto ranging [10/220 VAC. 
ULUCSA. Great for cellular/ 
PCS/faxes/modems/computers. 
Small size. Pegboard packaged. 
Bar coded. 
ORDER 
TOLL FREE: 
1°800°467°674 1 


or FAX TOLL FREE: |°800+825+*1403 


MODEL ES-3 


CONTACT YOUR 
COMMUNICATIONS 
DISTRIBUTOR 


DuraComm® 
CORPORATION 


www.duracomm.com 
e-mail: duracomm@duracomm.com 
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ae ae pass ban 


? Pass band to 3.0 GHz 

Rugged Construction 
Low Cost: starts at $125 
Models from 0.5 to 850 MHz 


The TNF200 filters are available 
in nine models from 0.5 MHz to 
850 MHz. While primarily design- 
ed to improve the dynamic range 
of spectrum analyzers, these 
filters can also be used to reduce 
parasitics; or to eliminate or 
identify out of band interference 
in communications systems. 


Plot of Typical Notch 


Please call for FREE application note: 
“Spectrum Analyzer Measurements” 


TALEF 


VOICE: (520) 204-2597 ¥ FAX: (520) 204-2568 
P.O. BOX 4010 # SEDONA, ARIZONA 86340 
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* “Deep Notch to 35 dB 


Changes at CommSite International, Vienna, VA: 

Wesley McGee assumes the role of chairman of the board of 
CommSite International. He founded CommSite in 1991. Timothy 
P. Haley, with senior operating experience at Nextel. McCaw Cel- 
lular, Metromedia/Southwestern Bell and Motorola, becomes presi- 
dent of CommSite. 


Changes at David Clark, Worcester, MA: 

Barry Tennihan, southeast regional sales manager for David 
Clark, advances to sales manager. James Comer Jeaves Norton 
Company as manager of market planning to join David Clark as 
international sales manager. 


Laura Leigh Smith joins the Industrial Telecommunications 
Association, Arlington, VA, as executive director, Government Re- 
lations after serving as deputy division chief (legal) in the Public 
Safety and Private Wireless Division of the FCC’s Wireless Tele- 
communications Bureau. She replaces John Kneuer who joins the 
Verner, Lipfert, Bernhard, McPherson and Hand law firm to practice 
private wireless law. 


Robert C, Gunther, president of High Point Tower Technology, 
Oldsmar, FL, receives the Personal Communications Industry 
Association's Distinguished Corporate Citizen Award for High 
Point’s pro bono work and leadership role in the establishment of 
a Severe Weather Warning Systems for Venice, FL, a community 
prone to hurricanes. 


Richard M. Harden leaves Powertel, Atlanta, as director of 
network operations to join Airadigm Communications, Appleton, 
WI, as vice president of operations. 


Chris Simpson departs Qualcomm, San Diego, as senior vice 
president to join Harris’ RF Communications division as vice presi- 
dent of sales, marketing and international operations. 


Dave McCurdy, former state representative. becomes president 
of the Electronic Industries Alliance. succeeding Peter F. 
McCloskey, who retires after 21 years as president. McCurdy was 
most recently chairman of the McCurdy Group L.L.C. 


Changes at DSP Communications, Cupertino, CA: 

Davidi Gilo, founder of DSP Communications, becomes active 
chairman of the board. David Aber, vice president of finance, ad- 
vances to chief financial officer. Nathan Hod resigns as chairman 
to pursue personal interests. Gerald Dogon, the former chief finan- 
cial officer, continues to serve as a member of the board. 


Changes at Hutton Communications, Carrollton, TX: 

Roger Locke, sales manager for the power systems group, ad- 
vances to vice president of power systems. Diane Barton, assistant 
controller, becomes controller. Jeff Hall departs Centurion Interna- 
tional, Lincoln, NE, as sales manager to join Hutton as business 
development manager for the radio communications product lines. 


Reserve your spot in the next issue! 


Dawn Rhoden 
wa Classified Advertising 
m Manager 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


professional services 


ROBERT H. SCHWANINGER, JR. 
ATTORNEY ATLAW 


BROWN AND SCHWANINGER 
1835 K STREET, NW. 

SUITE 630 

WASHINGTON, D.C. 20006 
(202) 223-8837 


FREDERICK G. GRIFFIN, P.C. 


$ 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (B50) 224-3059 
E-mail: omnicom@poalaris.net 


PORTABLE 
SERVICE, INC. 


121 Crowell Lane * Lynchburg. VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
«Current Product Lines 
* Voice Guard Certitied 
TOR Glality aavige 7 Public Service Trunking 
: * Surface Mount Technology 


804) 239-3049 


o 


FACTORY TRAINED 


HERB SACHS, CONSULTING 


Speciatist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
= FAST TURN 
* WARRANTY 
¢ $48.00 hrj? hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
= | 
502-683-0936 — ee 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROT, P.E. 
Chairman 


1425 Greenway Drive. Suite 350 
Irving, Texas 75038 
972/580-1911 © Fax: 972/580-0641 


Fishing for new 
customers? 


Try MRT 
Classifieds! 
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Category Index 


Computer Software. 
Employment 
Equipment For Sale .. 


Professional Consulting Services . 
Professional Services .............. 
Rentals 

Repair Services . 

Services 


services 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons wrilten exclusively for Mobile 
Communications Servicing. $375.00 
Call, e-mail or write Mobile Training Institute 

for ree information: 


2111 Lakeridge Drive 
“LJ* LI LY] Grapevine, TX 76051-4614 
817-488-2796 or mtimti@aol.com 


employment 


STATE OF ARIZONA 
DEPT. OF PUBLIC SAFETY 


SUPERVISING 
TELECOMMUNICATIONS ENGINEER 
$71 ,355/Annual 


The Arizona Department of Public Safety is seeking a 
qualified candidate to manage the telecommunication 
engineering functions of its statewide public safety tele- 
communications system. Desirable candidates will have 
experience in directing the engineering of large digital 
microwave, private mobile data computer. trunked and 
conventional land mobile public safety radio systems. 


The position requires a bachelor’s degree from an ac- 
credited college or university in electrical or electronic 
engineering and 9 years of electronics engineering ex- 
perience, 3 years of which must have been in a lead or 
supervisory capacity in a statewide or large metropoli- 
tan telecommunications system; OR an equivalent com- 
bination of experience, training and education. 


The successful candidate must acquire an Arizona 
driver's license and possess a FCC General Radiotele- 
phone Operator's License or the equivalent (e.9. PCIA 
or APCO Technician Certificate, CET Journeyman Cer- 
tificate with a Communications endorsement). 


All candidates meeting minimum qualifications will 
participate in a testing process. The Department is 
unable to pay interview or relocation expenses. Appli- 
cations will be accepted until the position is filled, Re- 
sumes are encouraged but must be accompanied by a 
Department application. Applications may be obtained 
at: 


AZ DEPT OF PUBLIC SAFETY 
PO Box 6638 
2102 W. Encanto Bivd, 
Phoenix, AZ 85005-6638 
{602) 223-2290 


The Department supports a drug-free work environ- 
ment through pre-employment drug testing. EOE 


ee classifica 


employment 


} 


4) 


2-WAY RADIO 
MICROWAVE TECHNICIAN 


The County of San Mateo is seeking an expe- 
rienced 2-way/microwave radio technician to 
maintain and repair public safety communi- 
cations systems and equipment, including: 
base station, repeater, radio console, mobile 
& portable radio, analog & digital microwave, 
multiplexer, alarm, sound system, and video. 
Requires a comprehensive understanding of 
2-way or microwave radio systems, at both 
the system and component levels. 


2 years experience maintaining 2-way or 
microwave radio systems, valid CA driver's 
license, fingerprint and background check 
required. An FCC license or equivalent is 
highly desirable. Monthly salary range 
$4528 - $5659. Mail or FAX resume to: 
County of San Mateo 
Steve Dupre 
501 Winslow St., RWC, CA 94063 
FAX (650) 599-1121 


COUNTY OF SAN MATEO 


s) j 4 


: # ; lol ll? 
2 -p . 4 ile | Lae 
Pre ena 


av | R Er ES § 
RF ENGINEER/TECHNICIAN 


Industrial ork with technical and business units in optimizing and maintaining our 

900 MHz system. Responsibilities include resolution of interference 
and performance issues, installations, upgrades, inspections and repairs, 
is one of New Other tasks include propagation modeling, as well as system capacity 
England's testing and analysis, You will also develop, train and supervise new and 
existing field technicians. 


Qualifications include solid RF engineering and site development experi- 
; ence, using trunked Motorola 800/900 MHz systems, and strong hands on 
construction RF technical skills. Previous supervisory and training experience, as well as 
companies, and effective verbal/written communication skills required, BSEE preferred. 

# 1 Motorola Industral Communications offers an excellent compensation and benefits 
package which includes health/dental insurance and company matched 
; 401K. If you are looking for a challenging career with an industry leader, send 
Explosive your resume now to: 

growth has Frank Levesque, Human Resources Dept. 

created the 40 Lone Street, Marshfield, MA 02050 

Tel: 781-319-1187 Fax: 781-837-4000 

’ induscomm@aol.com, www.induscom.com 
outstanding Refer to Job Code: MR 


— AG [dustrial 
Communications 


Communications 


largest and most 
diverse tower 


dealership. 


4 Missouri Department of Conservation 


. ELECTRONICS 
JAS TECHNICIAN | 


The Missouri Department of Conservation is 
seeking candidates for two Electronics Techni- 
cian positions; ane located in Cape Girardeau 
and one in the St. Louis area. Requires high 
school education or G.E.D. and three years 
experience in repair and maintenance of elec- 
tronic equipment, including two-way radio com- 
munications systems, office telephone systems 
and data communications networks. An elec- 
tronics technical certification is desirable. Sal- 
ary can range from $27,924 - $49,824. For 
an application, call 573/751-4115. 

Missouri Department of Conservation 

Human Resources Section 

P.O. Box 180, Jefferson City, MO 65102 

Equal Opportunity Employer M/F 


“ah 


following 


LiiK 


COMMUNICATIONS ENGINEER 


LTK ENGINEERING SERVICES, one of the nation's most respected consultants to the 
railroad and rail transit industries, has a unique opportunity available for a communications 
systems engineer in our Portland, OR office. 


COMMUNICATIONS TECHNICIAN 
Southeastem Ontario communications company, 50-years in 
the business, is seeking highly motivated electronic technician 
who is a team player and would like to locate in a popular, 
affordable community where Lake Ontario meets the St. 
Lawrence River. Successful applicant must havea minimum of 
three years hands-on experience with the following: 


* Bench & Field Repairs 
* Repeater & Paging Systems 
* Antenna Tower Sites Installations 
* Mobile & Base Installations 
* Pager & Cellular Repairs 
Send resume with salary requirements to: 
Alliance Wireless Communications 
200 Binnington Court, Kingston, Oniario K7M BRE 
Attn: Ron Thurston 
Ph: (613) 546-1141 © Fax: (613) 541-1022 
E-mail: alliance@kingston.net 
Website: http:/Avww.alliancewireless.com 


This individual will be responsible for developing systems level designs for communica- 
tions applications involving fiber optics, SONET, telephony, CCTV, audio systems, data 
communications networks, and integrated communications contro! systems. Responsi- 
bilities will include the development of conceptual designs and contract documents suffi- 
cient to allow a qualified contractor to design and build state-of-the-art communications 
networks for various clients, primarily public transit agencies. The work includes the 
writing of specifications and preparation of cost estimates. The ideal candidate will be a 
self-starter, capable of carrying out responsibilities with a minimum of supervision. 


The minimum requirements for this position are a BSEE degree with 5 years of experience 
in the application of current communications technologies. Excellent written and oral 
communications skills are essential. A PE or EIT is desirable but not required. 


LTK is an Equal Opportunity Employer, offering competitive compensation and benefits 
packages. Qualified individuals are encouraged to submit details to: LTK Engineering 
Services, Attention; Human Resources Administrator, Two Valley Square, Suite 300, Blue 
Bell, PA 19422, Phone (215) 542-0700, Fax (215) 542-7676. 


Looking for the right candidate to fulfill your job requirement?? 
Let Mobile Radio Technology help... 
Call Dawn Rhoden at 1-800-347-9375 to place your Employment advertisment. 
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employment 


TWO WAY RADIO TECH/SALES COMMUNICATIONS TECHNICIAN 


One of Motorola's largest independently owned 
service organizations is seeking motivated in- 
dividuals to service and install communica- 
tions products and systems. Two years expe- 
rience and Naber or FCC certified preferred. 
Opportunities available in several locations 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 


benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


throughout the Southeast. Top pay, benefits 
and 401K plan. Please send resume to: 
Hasty’s Communications 
Altn: Mike Hasty 
112 Key Drive 
Brunswick, GA 31520 
(912) 264-2765 


paging systems 


The People Finder” 
Replacement Is Here!! 


“a 


The VS3100 


Advanced Desktop Paging System 


All-in-One Design: Keyboard, Transmitter 

& Display 

500 Pager Capacity 

Wireless Alarm Input 

24 Dry Contact Inputs [expandable to 408) 
Multiple RS232 Ports 

Reports Package 


+ + + ££ 


A 


“VISIPLEX 


1141-G Lake Cook Road, Deerfield, IL 60015 
Phone: (847) 405-0771 Fax: (847) 405-0776 Web site: www.visiplex.com 


Circle (75) on Fast Fact Card 
equipment for sale 
STATION IDENTIFIERS 


QO Morse code and Voice ID 
U 3 monitors and 3 timers 

LU Several models available 
QO Special prices for a limited time 


RACOM 800-722-6664 


216-351-1755 


R&A ELECTRONICS 

Motorola Parts & Accessories Dealer 
Phone/Fax: (614) 870-1957 

1 VHF, 25w Maxtrac, scan, palm mic .. ts 


1 STX, MX single unit rapid charger 
10 Saber Ill UHF non-seoure 120ch scan, 40-470 “We new’ . $525 ea. 
Why pay more Jor original Motorola parts & accessories? 
th hea Electronics for lowest prices on antannas, 
batteries, chargers. atc. Other suppliers available, 

Y MOTOROLA 


MRT Classifieds work! 


see cassificd es 


equipment for sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 


Visit our website at: www.wetec.com 
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NEW & USED EQUIPMENT 


mororoLa Radius 
Lowest Prices! 
GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


(some resivicvions may apply) 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


WE 3 ea CELLWAVE Duplesers, 900 MHz, TOFESa2A 
14 ea PURC SOD0 Bases, 900 Mile, O2Q34A 
BUY 17 na. PURC 5000 Bases, 900 MHz CASI BT101A 
ann CET 8 ta MICOR PURC Bases, 90) My. C75JZB1 101A 
AND SELL pa SPECTRA 900 Mer. DG7KGASJBS 
USED 


CTRA, 900 Mets. D4SKGA5J87 
MOTOROLA, 


RAC, 800 MA: DISMOASBTAN 
GE AND 


D Mite. MD THK 27H 
ERICSSON 


38 


\\ SGLENTECH 


ay REMOTELY 
ie =) 


SLuUVd. 
Eas 


MI URDECEIAS 


~anSn 


ACCESSORIES * 


EYES 


Monitor 


t 


4 = RF Power 


= 


SCHAEFER 
RADIO 
co. 

130 West 
Fayette St. 
P.O. Box 395 
Denver, JA 


44SRAIZ00 
TRAC, 460 Milz, T74XTA7TATBK 


: 


Simple internally mounted board 

converts your BIRD model 43 

wattmeter into a complete RF remote 

monitor. 

1. Mount assembled and tested pc 
board on meter terminals. 

2. Plug into telephone line. 

3. Call and see meter readings from 
anywhere in the world. 


Use only when needed or as part ofa 
complete remote sensing system. Up 


Ben BB uBio rtna-wnw 
BRSESLERSRERERERERERERERB ES 
= 


RADIUS, 460 Mie, H}4GNUG1Z0 
PAC Al, 460 MHr 11S451YS9100 
MSA2000 Ryu, 185 Milz, C73KSBI106R 
MICOR Base, 155 Mi. CTSATAIIAS 
SYNTOR X, 155 Milly, 173VEu7D04BK 
MARATRAC, 145 MHr, TRIXTATDAZ 
SYNTOR, 155 Mitz, T83SRAGDOOAK 
MITREK, 155 Mitv, TA3JJAGDO0 
PAC AY. 155 My, HISTTYS1104 
ME ex SYNTOR X, 30:50 Miz, T71VBUTZO4AK 
4 . 30 G4 MARATRAC, 48 Mit, TRIXTATDARAK 
(319) 95 ea MITREK, 48 Mi. T81JJA4000 
984-6115 10 ea MICOA Bases 37 Moz CTIRT#IA05 
4 41 €& MARATRAC, 37 Miz, TEIXTATIASSK 
99 ea MITREX. 35 Mity TEIWAA90O00K 
100 «a Motorota SYSTEMS 90 Sirens, 
40 ea Centracam | Tone Remote Modules 


WANTED: RADIUS, Bases. Mobiles, Portables & 
Repeaters * ALL RANGES: & UHF Syntors 


* SWALSAS AAXNYNL « 


EXPORT ITEMS 


* PAGERS 
¢ SVNN3ZLNV 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
Panasonic computer for TQ2810 0... .cececseeverennree 
Panasonic AS-232 for TO2310 .. 
VHF MASTR I! Stations .......... 
VHF MASTR II special receiver . 
S825 Systems Control head ... 
$990 128ch head w/warranty ... wit 
$500 Bch control head, new ............ 
S600 4ch control head ..... = 
PHOENIX-SX 16ch non-scan w/acc i 
PHOENIX-SX UHF PSX200 BRAND NEW 
MLSHO40 VHF MLS wacc .... 
MTL UHF 4w Portable wicharger . fatoie 
MPA UHF Systems Portable bocce aad 2 
MPO UHF Scan Portable .............. 
MPD VHF Portable 
PLS VHF Ponable 
MPE VHF “tech special” as-is . 
MP! 8-unit multicharger ' 
RANGR 35-60 less acc. GOW ......:.00ee 
FRANGR 35-60 less acc. 110w ........ 
Dalta-S 450-470 less acc. 100w ..... 
Delta-S 150-174 less acc. 100w ... 
Dolla-SX 150-174 less acc, 100w 
Delta-S 42-50 less ace, 110w 
Delia-S 42-50 less acc. 60/w ........ 
MASTR I! 42-50 110w less acc. .... 
MASTR I 150-174 110w lass acc. 
CH6SA1 MPA 6-slot charger, new 
MPA/MPD Vehicular Chargers .. 5 
NEW LONDON TECHNOLOGY | 
752 Alum Springs Road ¢ Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 


MOBILE RADIO TECHNOLOGY 


to 16 monitored channels available. 


When not plugged in to a power 
source, you may continue to use it 
as a portable wattmeter without any 


performance degradation. 


Tele: 847-891-2584 
Fax: 847-891-2587 
www.glentech-rf.com 
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2 ea. 250 watt Micor Repeater/Base 
Fully checked/Operational 
$1500/$1700 Used/New Final 


Contact Dave Firis 
Phone/Fax: 330-336-3754 


January 1999 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 
with trade-in/3 working days 
CRYSTALS 
MAXON, TEKK, UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


Small cost...BIG results! 


MRT Classifieds. 
Call 913-967-1861 


classified 


BUY « SELL © TRADE * CLEAN WORKING EQUIPMENT 
TK 


equipment for sale 


S-MSF S00GC 74CX8 7108 450 Mitr 100W Bapeater From Cat 
PO-MEF 5000 C74CLO 7106 UMF 110M SingMulh user Prograsrened 
Special From $3800 
&Mol MCR-100 UHF 25 Véalt Ropester From $r4e5 
BMicor TSW UHF Repeater Can 
t-Micor 250W UF Repeater Cat 
20-GE 900 Mr z-PRC A) A5W Repeaters & Ongilal Paging Station Cab 
10-800 MH2 Pagmg Tx Mol, GE, Granger From $995 
20-Masi IE 265Y UHF Mobilo Repeaters wi Duplexer Fm $29 
10-MICGR BDO MAHe Rupowtars 1250 From ... $1000 


SUrMicer Bana’Repaalon 10075 Walt Low or VHF From $795 
1-MSft 2000 Buse/Papag 1X C74GHB & CTIKSU Rjxt Fram... $1595 
20-Masi It Bas Reponions 00-250 Yult All Bands From $1495 


20-Mitrnk Base 200 Wort All Dands Crk - (ayy - fi i | 
25-Aerotean Pionger 1000 VHF opmalern ACSH 25V4 Cit : i : . 1 ~ hw 2) U ‘ 
200-Mtrek 30-30 My 100 Watt Sale Fron $150 - Bo a —" _ 
200-4Atek 29-50 MZ 00 Wall Fiom ....$50 es ‘ “y Tt | = = pe 
10-Syntor X Sh MHZ 100 Want From $496 ae , ay or our mies ot 
20-Dets 2Mi-42/42.60 MHz 100 Wotl From $100 a ice A 
200 Masi I 30-50 Miz 60-100 Walt From $50 J ‘ 
10-Midland 70-046 100 Watt PUM, 6-82 Mrz $195 iia 
se ewiveiearuees Salil Catalog! _ b., ANTENEX(€. 
Mobiles 150-175 MHz <— oe 2 eee 
10-Mereh 45-80 Watt 4 Ch From $0 = . 
6-Nidtans 70-480 8 RM From. $100 
5D-Syntor X 110 Watt 42 Ch From $200 
BO-bhcee 45-100 Watt 4 Ch From $50 
20-Masir Il 60-100 Wait @ Cn Froen $50 
20-Oeha S 100 Yin From 3100 
SO-PAC-AT 14 Walt Motile Flugimater From = 3100 
200-Aerotran Plonwer 2000 ACSB 2544 Cat 
WHE Mobilas 450-470 MHz 
‘40:Synkce X 9000 TH4KEJ 110 Wott Sale $695 

10-Specta TA4FWATHAIAK 1 sanVart X9N00 From $795 
4-Rangar fiaWatt Fears $200 
3-Deka SX 100 Walt From $200 
20-Synlor X T34VBI 2 Cn thaw i Frum... 5100 
20-Systern C00 PAC-AIT AKEAIODGA, From $495, 
SOrMnste [45-100 Yéelt Repeater Duikiers .... Fler... $100 
15-Mvt PAC-RT Mabilo Repeaters Fron... $200 
W0-Marok T44114 50 Wart Freen S300 
800 Milz Mobiles 
20-Syor X 100, 35 Wan om sux 
S-Specva TAsKGASSICIAX 182 SruntiNel wi VAS & Siren Call 
B-Speccta DASKMATJASAK Sale 3100 
58 Marirac BOOT 1% 35 Walt @-1-B-7 From. S150 
20-Spectra 900 Sale From $295 
2O-EX 135 Weir WUE I PR From = $109 
Misc Hams 
‘3O-Spectalac Voter Reo Conparnions Cat 
40-Certracam tf Control £q. Consobes BM. CEB. Panes. Cabinets Cat 
E-Centsacom | Consoles & Lots of Parts Cal 
S20.MOT 4 GE Tone & OC Remotes AR Types cas 

BARNETT ELECTRONICS INC. 

330 HWY 236 W., Lonoke, AR 72086 
ORDIRS & BIDS: B00-423-IES8 FAX: 501-676-2475 


@ For Expanded List, updated weekly, look at our 
Website: www.barnettelec.com 


Info: 501-676-5506 
VISA & MC Accepted, NO COD’s 


Circle (78) on Fast Fact Card 
Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 

and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex |nc., 2000-205 Bloomingdale Road Glendale Heights, Illinois 60139 


Circle (79) on Fast Fact Card 


* BOARDS ¢ STRIPS *« ACCESSORIES * ELEMENTS * REEDS» 


PCI — PEKAAR COMMUNICATION INC. 

Specials of the month vt ‘kK, formerly of Gregory Electronics Corp, 
Re LA Milrek Tablelop base modo ‘tee Arg wat pene 450-470 ADS $250 
MOTOROLA porlable MT-500 madet Hg4BeUSi844 ee -47G range, 8 treq., wiballary & anionna ., ‘ $35 
ZETRON table sop paging encoder Model #15 
GE are alatsh mabilos 100 walt, UHF with standard. 
GE DELTA § or SX Mobilo—110w, hi-band, 150-170 range waccessorias 
GE MPS Partablos symthosized version of MPX high band with battery 
GE MPA Porablo 1Gch hi-band with antenna & baile 
GE MARC ¥ SRI trunkod repealer 800 MHz range, fess duplexer & cal 
GE PHOENIX Mobilo NSHH1Wd0TB—Hi-band dual priority scan/grey case with accassorias ... 
OES SABER Portable 12ch hi-band with antenna, less batiery i 
GE single MPA chaoigors, slow rale .. 
GE CMX 8630 mobiles 80D MHz ran 
Ericsson GE MDS mobiles comb. TLB00, BOOMHz ran: 


Catalog Available If you can’t find 
eS0335u « SLNAW313 SSIHOSSAD0V « SdlH1S Saquvod« 


PRIMEDIA Intertec Books 
www. internettelephony.com 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web) 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 
SP10/P110/GP300/M120/GM300 


SP2550/SL500/CPO5 10 
ETC. 


Close-out Pricing! 


* TRADE ¢ 
And « 


T1148 « 


= 
= 
wi 
wo 
. 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


» BUY 
* 3J0VH1 
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cee classificd 


equipment for sale 


a Ry This is Truly a 


| ee § Radiocommunication 


USED EQUIPMENT FOR SALE 
300 Matorola 800 MHz GTX mobile model M11UGD6CB1 
125 Motorola 800 MHz GTX Portable model HIFUCDGCB1 with fast charger 
71 Matarola 800 MHz Spectra mobile model DASKGASJBSK 

180 Motorola MARATRAC VHF mobile model T73XTA7TA?K 

31 Matorola MARATRAG VHF mobile modol T73XTA?TA7K with rear group 

75 Matorola Spectra VHF mobile madel T83FWA7HAQK 

14 Motorola Spectra VHF mobile model TASFWATHASK with siren/pa 

36 = Motorola SYNTOR X9000 VHF mobile model T73KXJ7J04BK 

33 Kenwood VHF mobile model TK730HBK 160 channel with dual alpha heads 
15 Kenwood VHF portabie model TK250G, with fast chgr,, case, spk-mic 

52 EFJ 800 MHz mobile model 8615 


Contact Paul Boudreau at ALL-COMM Technologies, Inc. 
55 American Legion Highway, Revere, MA 02151 
781-289-3000 © FAX 781-289-7300 ¢ pboudreau@allcommiechnologies.com 


ASK FOR YOUR FREE CATALOG 
Tel, (915) 533-5119 Fax (915) 542-4701 
1630 Paisano Dr. El Paso, TX., 79901 U.S.A. 
http:/www.epcom.net 
E-Mail: epcom@whce.net 


yt Labels for pagers, cellular phones and two-way radios 


oe ‘with your company’s logo. Warranty labels for batteries. 


Bar-code printing systems. 
Call us for free samples. 
om —.. ADVANCE LABEL & TAG 


products. 


We now have Flex 
capabilities in all of our 
SOURCE, 
303-337-4811 


1725 N. McDonald St. 
AL» ‘w= McKinney, TX 75069-8230 


1-800-466-5345 FAX: 972-548-2518 972-542-5345 
www.altag.com 


World Class Service for Worldwide Customers! 


CRYSTALS 


7 DAY DELIVERY 
COMMERCIAL/CUSTOM SPECS 
TWO-WAY, PAGER, SCANNER 
CHANNEL ELEMENTS REDONE 


Toll Free: 888-678-9825 
Fax: 915-633-6209 


CUEMEKS ELECTRONICS 


9836 Monaco Dr., El Paso, TX 79925 


solid ground, You have 


Technically, we are on 
fax 303-337-3084 
http//www.pagetap.com 


PageTap, Inc. 


we have the solutions. 
tele, 


THE WIRELESS 


CONTROL 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Deaitity npr List Price 
117 GE AVS High Band Mobile T6ch scan ea 


Cushman CE24 ereuenty selective volt $1000 ea. 0 
Matorgla Slates 
Ni orola Stap! 


* BEST DEALS!!! « 


Call us for low, low prices on 
2-Way radios, accessories, 
batteries & spare parts. 


hannel Modems MUNG287 ..... $224 ea.0 
ex Term Cards MLAG268 cooneneee $80 23.8 
crola 800mh2 Micce Trurking Repeaters wid pwr amgs . 
la Comparators, Signal to Noise type 

601-S 16ch 42-50 mobiles 

1 1} consoles. less CEB 

Aaxtrac LS 800 mH? LTR VGC 

‘ower beacons 


poro’a MR-600 Noy loop radios GgHy 300ch 
Motorola MR -60) standby 6H: 300 ch 
05 Farinon FAS-6000 non-standiy loop ratios GpHy 300ch 
ae Farinon LA1-2 hol- sah oy 2.1-2.39H?7 48ch 
Farinon FAS-6000 terminal wihot standby ......... $5t 
Be Motorola Starpoint 2.1-2.3GHz radios wihot isneby 
12 Motorola Maratrac A2 UHF 110w i 


Check our current specials on 
GP68, GP300, spare batteries for 
GP300, P1170, HT1000 and many 
other items, available from stock. 


Altek, Inc. 
217 NW 57th Ct., Miami, FL 33126 
{305) 266-8407 + Fax (305) 260-7580 
email: alteki@ aol.com 


i vel 
4 ” 15 Motorola Syntor X 9000 UNE 110 wiace 
Please visit our Web Site: www. altek-inc.net } i 


ONew ListingoO Call Charles at 336- "768-2885 
For more equipmant, visit our website al www.cmeent.com 


CAEL ne La ~ gl 


WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ. Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above. 

COMM WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


unication Test Equipment 
Sales and Service 


E Dp Comm 


MOT R2008C ..... 
MOT R2600C/HS... 


-. $4,500 IFR 1200S 

-- $8,500 IFR 1500 ....... 

$7,750 APSE Yas sccsssseaxsritgsnseyenis 

MOT R2600C/NT/Cellular $8,200 HP 8590A 

MOT R2009D..........0.. ce ... $6,000 HP 3335A .. 
Sgevoesauecauetranaeen .. $2,000 Sage 930A 


(888) 846-4614 
WWW.EML1.COM © email: eml@pov.net 
277 Mallory Station Road, Suite 101, Franklin, TN 37067 


Circle (80) on Fast Fact Card 


SERVICE MONITORS 


Want more information on advertised products? Use the Reader Service Card! 


718-783-6000 
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equipment for sale 


GP-68 


GP-88 GP-300 


SPECIAL PRICES and in STOCK! 
VHF 136-174 MHz 
UHF 430-470 MHz 
20ch or l6ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
2 or SW Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 


¢ PAGERS ¢ PAGERS * PAGERS « PAGERS» PAGERS * PAGERS « 


MPMANUS 34% 
OMMUNICATIONS 


* Refurbished Pagers 

* Pager Repair 

* Factory-trained techs 
* New Motorola Pagers 
* Parts & accessories 


MINITOR III 
NOW 
AVAILABLE 


We Buy Pagers —__ 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 * Fax: (870) 763-6533 (MA) mororota 
E-Mail: memanus @arkansas-net 
Web Site: www.mcmanuscomm.com 


* PAGERS ¢ PAGERS « PAGERS « PAGERS: PAGERS « PAGERS « 
Circle (81) on Fast Fact Card 


1200mAh battery 
E-mail: info@nsiradio.com 


NSI Communications 
(A Tel: (253) 946-2426 
Fax: (253) 946-8311 


some items exportonly 


eXpress Xtra™ 
* Synthesized 


Authorized Paging Distributor 


OVUMOPFPVsH”IMOYrIds HIMOYV 
ABUMOPVs HBMOPFPUs HIMOpP V 


LOW, LOW PRICES 
MOT Maxar 80 movilos, 60w, 30-36mc. PL . 
MOT Maxar VHF mabilos .., 
MOT Maxon UME mobilos 
MOT Maxar mobile, 30 10 36me 
MOT Moxy UHF wilh dosk miko 
MOT MaraTrac low band motjes 100% 42-50me wiacc. PL $395 ea. 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 


MOT MaraTrac URF mobiles, 110w, wiace.. PL... .... $395 e8. 
MOT Mitrek tow band mobilos 100w 40-5Ome wiace, PL ... $195ea, 
MOT Mitek 500 UHF mobiles wiacc.. PL ....... a $160 €a, 
MOT Marek 100w bases, 30-40ime, jocal/rernate control mod, PL . $895 2a. 
MOT Marek 100w bases. 40-50mc, local/remote control mod., PL . $895 ea. 
MOT Mirek 110w VHF base. PL. tocaltomote controt mod., PL ...... 
MOT Mitrck UMF SOw base, local/remote control model, PL... 
MOT Mittek VHF 6Ow base. locallremote control model, PL 
MOT Mirek modilas VHF 1 tOw, wracc., PL 0... 
MOT Mitrok low band mobites, 20-40mc, 60w, wiacc., PL 
MOT Mitrek UHF SOw mobos, drawer units ...... 
MOT Mitrok 604, 30 to 4Ome, drawer units ... 
MOT Micar mobiles VHF 110w. PL, wace. ...... 
MOT Micor mobiles, 100w, UHF, PL, wiscc. -... 
MOT Micor 30° cabenots, Gla cee 
MOT Micor 100w mobilas, 42-60m<, wacc. " 
MOT Pak Rat ropeators VHF ... 
MOT Pak Ral repontorns wiporlables % vo 
MOT Pak Sat low borid, 42 to S0me .. 
MOT MTSO0 ponablos VHF... 
MOT T1600 ramoles ere 
MOT Mocom 70 VHF '00w mobile, wiacc, . 
MOT Mocom 70 UHF bnso. PL, dosk miko 
MOT Director #1 SY VHF pager wicharger ... 
MOT Model $1059 test set. lull featured modol . 
GE Pornabte test sot, large mode! 7 
GE Rang: mobiles 35-50mec, GOw. wiace, 
GE Raner mobiles 100w, 35-50me wiace 
GE Exceoutve Il 75w UMF mobile. wiace, ... 
GE Masv It 100w mobiles, 42-50mc, wiace. ..... 
GE Mast tl UHF 100w mobile witevr pre-amp CG. acc, 
Meeting full factory specs a 
GE Mast Il t10w € Sertes VHF heavy duty retile wi 2n FOVTS, acc. . 
GE Mase It 100w contnuous duty arnphher, 42-50me -_... 
GE Mast Ht 100w continuous duty ampliher. 36-42me 
GE Cusiom MVP mabiles, VHF or UHF, wiace. 0... 
GE PLS UHF 16 frog, portables. brand now in boxes wiehrars 
GE fow band partablas, 42-50mc, CG, wibatts. & ants. ~ 
GE BO0me portables, Cori PCASOADD 
GE Mastr 1 30 amp powor supolies . a 
GE Custam MVP 42-50n¢ mobile, wince. ...... ee 
GE M-PD VHF high bund porlatte wranl., balt., spkr mic. eg Bach 
GE Maatr Pra 100w bao stations, tow band VHFIUHF ... 
GE Exocutive VIF On66 SIMON... 
GE Executive I! VHP baso station .......... 
GE Executive || 100w, 8 Irog, mobile, 42: 
GE $550 Scan hoods Bu 
GE 800me mabile wace.. Comb THAXBO7S , 
GE Momtor rocaiver, VHF . zi 
TRLIAF pawer mobile mnpifions, 5: sore per 1Swatts, cxtpul BO-1D0w .. oe 
IDA remote control. tone... esvee SBS ea. 
Kenwood TKB-20 low band base Staion, ‘brand new inbax, 28.710 37me .. 60 
New Kenwood TK-B6OH 35w, UHF mobile, 32ch scan $ 
Xenwood KPSO programmer fc 
Kenwood TKBO'S 35w UNF mobile, wince 
Astron RS12A power supplies, 12 amp 
New Astron VS70M Bench power supply, separate adjustable 


voltage & amp motors 


Pre-Paid Orders Only » No Credit Cards, NoC.0.D.s 


N.H. COMMUNICATIONS Co. 
P.O. Box 5342 « Manchester, NH 03108-5342 


Tel: 603-668-3004 
Circle (84) on Fast Fact Card 


Mailing Address: 
P.O. Box 7846 


ees LAE CHIE 4 
NINE ELECTRONICS 
> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 
> Consulting 


MSF 5000 UHF Repeaters 
MSR 2000 UHF Repeaters 


R1032 DES Test Sets 

R1033 Test Sets 

R1034 Line Test Sets 

RTX 4005 Portable Test Sets 
RTK 4007 Auto Test Interface 


UHF 250W Repeaters (Clear and Secure) 
UHF DES Repeaters 420-450 & 450-470 
Dual Syntor-X Secure VHF/UHF Dual Code 


Fredericksburg, VA 22404 


VHF DES Micor Bases and Repeaters 


Master Il VHF & UHF Bases & Repeaters 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@ils.infi.net 


Circle (82) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA's lowest prices 
SP50—P110—GP300—SM50—SM 120—M120—GM300 
will absolutely be SHIPPED TODAY! 

Full line of previously owned trunked & conventional radios 
HT600/ VISAR/HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ 
PP1000X / MTX / MTX8000/ VISAR/STX/ EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno,com 
All major credit cards accepted 


Circle (83) on Fast Fact Card 


BUY & SELL: 
LTR-8OOMHz & 90OMHBZ EF Johnson + Kenwood * Uniden 
MOTOROLA 


UHF * VHF = 800MHz * 900MHz : 
* Mobiles * air. » Repeaters » Amplifiers » Paging Transmitters 


1-800-786-2199 


ERLING 203 8. ae Street * McKinney, TX 75069 


Fax: 972-562-7957 


Mike Malone 
www.usedtwoway.com 


SSOCIATES, INC. 


Agtionaute Purchasing and Sales of Used 
Two-Way Radio Equigment 
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meee classificd 


equipment for sale 


THE LEADER IN JOBSITE RADIO 


MX-102 VHF 
1 Channel! 

1 1/2 Watt 
Removable 
Battery 
Optional 
Drop-in 
Charger 


DEALERS WANTED 
1-800-USA-1-USA 
NEW PRODUCTS 


JMX-152 vir 
JMX-452 UH 


e Customer Selectable 


e 2 Channels 

e 2 Watts 

e Builtjn Interference 
Eliminator (TONE) 


¢ Optional Drop-in 


Each JMX II radio comes with: 
e Rechargeable battery pack 


DROP-IN 
CHARGER ADAPTER | * VHF/UHF/Doi Racio 


Frequencies $ ae’ 
14 


New Ultra Small JMX Ii Series 
e Removable Battery . Removable Battery Pack 
e Drop-in Charge Capability 
e Audio Accessory Jacks 

* 1 Year Warranty 


SELL MORE WITH: 

*Sharp, full color packaging 

*Point-of-purchase displays 

¢Direct mail flyers 

* New lower factory direct pricing! 
BASE STATION/MOBILE RADIO 


Compatible 

e 2 Watts/2 Channels 

e Customer Selectable 
Frequencies 

¢ Built-In Interference 
Eliminator (TONE) 

e Loud, High Audio Output 

e Built-In Mic and PTT Button 

e External Antenna Connector 


Includes. Antenna and 110 VAC transtormer 


All CCIl 
Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


Dealers only please. 


Cat! 1-800-USA-1-USA (872-1-872) or fax your orders to 1-800-251-RFAX. Visa and Master Card 


The 3 
Oldest &Be3st 
Pager Label Company®. ¢ 

CALL 
“NOWei QR NEW 


972-242-0439 
Graphics 1-800-875-7859 | 

ting, Inc. 1425 LeMay, 

| ey 2 The Label Carroihton, Tx 
__wevnw. ANCHORGRAPHICS.COM | 


« Wall charger antenna 
© Belt clip 


Only 4 3/4" high-fits easily in 


@ shirt pocket 


MOTOROLA @ GE @ EF JOHNSON etc. 
PORTABLES / PAGERS / MOBILES / BASES / REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


(708) 681-0300 


Buy @ Sell © Trade 


Visit our web site: WWW.MOMRADIO,.COM 
or E-Mail ua at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 N. 31st Ave. Melrose Park, |i, 60160 
Tel. (708) 681-0300 Fax (708) 681-9800 


WINTER SPECIALS 


Repeaters on 138-150 as low as $800 
Mastr || 100w HiBand 
Rearmounts $90 
Call 406-252-9220 and ask for BUD 
for specials on GE/Mot parts & Eqpt. 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
//members.aol.com/cwwolfe.com 


COMMUNICATIONS 


BUY & SELL 
QUALITY USED EQUIPMENT 


Motorola * Uniden + Kenwood 
Johnson « VHF « UHF * 800MHz 
900MHz * Mobile + Portables 
Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


We currently have a selection of pre-owned radios, 
as well as chargers and accessories. 
Call for more information and great prices! 


UHF Qty. | MT2000 168Channel 4 
P1102 Channel 16 | Visar 16 Channel 14 
P1104 Channel 14 | VHF Oty, 
P1106 Channel 21 | P1106 Channel 14 
SP50 2 Channel 1 | SP50 2 Channel 22 
SP50 6 Channel! 5 | SP50 10 Channel 3 
P200 6 Channel 97 | P2006 Channel 24 
GP300 16 Channe! 140 | GP3002 Channel 4 
GP350 16 Channel 87 | GP350 16 Channel 9 
P1225 16 Channel 15 | P1225 16 Channel 2 
HT100016 Channel 6&6 | Visar 16 Channel 14 
MT1000 100 Channel 2 | Ailracies miclude 2 30-day warranty 


~~ 7 Days 8am-8pm 
Call to place your order or 
to request a FREE catalog! 


1.800.272.7111 jp 
x 


www.racingelectronics.com 
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equipment for sale 


3- NEW 
Radio Cables 
19, 20 & 2 

Model! #s 


Radio Programming Cables 


The Motorola® Radio it Programs 


a lo Programmers 
PA-I Programming Adapior...$139.95 


HTS50 and the Radius P100 Models. 


HT600, MT800, MT 1000, P200, P500, MTX800, MTX810, MTX820, MTX900. {conneclion on top of radio). 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, 
(RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SM& 


STX, STX Gemini, STX 821 trunked portables. 
. SABER and System SABER. .......cscseeers 
SPECTRA Low and Medium Power Units. 

.. SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. .... 
Radius P 50 Plus. ... 

R100 Repeater. 
wens MCX1000. «0.00026 
-.. Cloning Cable for the Mi 
.. GP300, GP350, and P170 Models. . 
.. MSF§000 Digital Unit with 3 Digit Disp 


ye Yy y. 
.. HT1000, MT 2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JED! Series. 


es Visar Unit. . 


ae Cloning Cable for the M Motorola” “JEDI Series. a 


".. ASTRO SABER and SABER SI. . 


Com, 
* Same Day Shipping. 


* Compatible with “RIB" unit. 
« Rugged stee! case. 
* Power LED. 


PA-I Programming Adaptor...$159.95 
* Contains rechargeable NLCAD Batteries: 
Perfect for field use and Portable, 
Laptop & Notebook Computers. 
* Status LEDs: Power On and Charge. 
* Power Switch, 
* Power / Charger included. 
* Runs for 8 continuous hours, 
from a full charge. 


PA-Hi Pocket Programmer...$189.95 
* Micro-Size Dasign for Convenient 
Portability and Field Use. ee 

* Uses Surface Mount Techndleg 

* Rechargeable —— Works hd 

‘on one charge. 

MOTE: Hardware Cy 

Software sald by Mafarals* 


and other products are 
Tradiemarks of Motorota®, Ine. 


re These so exoortont Points, Before You Buy! 
hen Ordered before 1pm EST. 


+ We Accept: American Express, Discover, MasterCard and Visa. 
+ Professional Users Guide with Detailed Photos Included with All Radio Products. 
» Compare Polaris’ Features and Quality, Don't Accept imitations! 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-208DHS .. $5,900 IFR COM-120-B ... $9,800 
MOTOROLA R-200@/D/HS $5.900 IFR 1500............... $5,900 
MOTOROLA R-2410-A $4.800 HP-8920-8 ....... . $12,900 
MOTOROLAR-2001/CHS $4,200 HP-8920-A........... $8,900 
MOTOROLAR-2600C/HS $8,500 iFR-1600 .......... $10,900 
FOR SALE (25) IFR COM 120-B UNITS 
FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ 
TRACKING GENERATOR/SWEEP, DUPLEX GENERATOR, 
MULTIMODE CODE SYNTHESIZER, 
ASKING PRICE $9,800 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage@best.com 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


TEST EQUIPMENT - BUY & SELL! 


MPBEOZA Moisieterient Recener-$10,900; HPASOTB Madulatian Anntyzer 
52700, HPAaNG Asche Anolyzers-$ 1500; HP867ZA 1BGh2 Generalor-$I800 
SEAVICE Leggy thet iS 
MALT AID [MEVE) oa 500 sotau 
sano 
HPA32034 [COMA adapin) hee 
HP99206 102/443 ) 
HPas208 413 
HPa9214 
j00 Motorola R200!D 
Mcxceols R24004, 


3 (wv TDMA 83201 
MPH COMA 822 207A} 
HP 89200 jw TDMA} 
Motarcia POBDECIHS 
Motorola F22006 
Marcors 2957D. 
Marcon: 29558 
‘Synth. 1000 Mrz Segnal Generators 
Racal 9087-1200Mhy Signal Genermiors low phase nosh tigh stabity_ AMT 
Pulse Phaze Mogadanon, NEW yrs wan — HP85574-$2900 


miron 
Ph: 716-763- pai 716-661- 064 F Fax: 716-763-0371 
ttp:/www_amtronix.com 


Marcom 2957 
Marco 29578 
Marcon 29554 


Circle (86) on Fast Fact Card 


* Mobiles 
ERICSSON & WHOLESALE <= 
* Conventional 
PRS radio sales todealersonly + Trunked 


+ Accessories 


Authorized nat at 


SAMLEX 
_—# Power Supplies 
WHELEN 
COMMUNICATION Automotive 
Safety & Warning 
Signals 
www.sharpcom.com Fee cre 
1-800-548-2484 § == SD Ee bem 


Circle (87) on Fast Fact Card 
Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

*We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 


¢We sell and install MX-COM boards. 


800-726-9015 » 612-808-0069 
fax: 612-808-0087 
email: sales@radiocomm.com 


Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 

Circle (88) on Fast Fact Card 


For Sale, 40-50 MHz Stations $1,500 each (or best qty. offer). 
62 Micor PURC B91JZB1101B (350w) 
10 Micor PURC C71JZB1101B (100w) 
9 Quintron QT 7082 (350w) 
4  Quintron QT 6083 (100w) 


All in excellent condition, all available for immediate shipment. FOB 
Seattle, Portland or San Francisco 
Call Patti (415) 460-4902 
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ee classifica 


equipment for sale 


” Sutter Buttes 2-Way, Inc. 


=n oS a EL 


A 921-AN. George Washington Blvd. * Yuba City, CA 95993 USA « T: 888 700-7532 © F:530674-1941 © hitp:/Awew.2-way.com * E-mail: sdes@2-way.com 


4 Motorola MSF 5000 C74CXB71068T 100m 450-470 mhz repeater PC prog. w/melering panel._—__.____-_-__ $3835 
3 Motorola MSF 5000 C33CXB7106BT 330w 150-174 mhz repaater PC prog. w/melering panel____$7500 
4 Motorola MSF 5000 C84CXB71058T 250w 450-470 mhz repeater PC prog, wimetering panel =. $7500 
20 Motorola MSF $000 uhf various models & options 45w lo 100w DC/tone Rptrfbase._.____-____-$CALL 
12 Motorola Micor CTSRXB31068T 110w PL 150-174 mhz 
2 Motorola Micor C64RCB3195BT 75 470-490 mhz repeat 4 User PL am eeerneeseeertneeneneeenenenenenenene SHI 
6 Motorola Mico CTIRCB31058T 100w 42-50 mhz repeater. Seer | | 
10 Motorola Micor C71RCB31058 100w 42-50 mhz intermittant duty base 
1 Motorola Micor C73RXB31 96BT 1 1Ow PL 132-150.8 mhz Pep eatOl. a sannnenesneenenenemnneneenenennsenennnemenen 91 9A 

Motorola Micor CA2RCB61058T 30w 72-75 mhz PL OPL ep eatet,—anexememenerennssneeeneeneennennnnen 9 HESS 

GE Mastr posta gore nerabtnoh ee opnece> 2 S 

GE Mastr Il 75w 450-470 mhz repeater w/CS!TP-163 community LOM PANEL a enrenernererneerenesneaeeeenren SIE 

GE Mast Il 100w 42-50 mhz base DC/Tone control Wi CG —-reererernnrenerenmemnenreeeme 

Motorola Maratrac 110w UHF T74XTATDAZAK 16 made w/ace.... 

Motorola Syntor X 9000 11 0w UHF T?4KXJ7J04BK wiace, 

Motorola Ultra Star 18 GH2 micrawave...nrcssensmninsemneniin 

Motorola Spectra O37KGASUBSFK 900mhz 30w trunked/conventional. 

Motorola Spoatra D27KGASJB2BK *0mhz 12w trunked.... 


Motorola Maxtrac D4SMOASGB4AK 600mhz 35w trunked...., 
Motorola Maxtrac D4SMQASGBSAK 800mhz 35w trunkod....... 


8 Motorola Maxtrac D3SMWASGBEAK 00m 15w 10 system trucked ._-----.-....---_.$198 
13 Motorola Maxtrac DSSMWASGBTAK 800mhz 15m w/scan 10 system tnnked_ 8S 


40 GE Delta SX 450-470 NGA134 40 OG Wl 0 arene tS 
4 GE MLS 2F VHF SOw 150-174 MHZ mobile MLSHO40. ne ncteereenennenenenees§ 1D 
1 GE Ranger 050 w/ $-825 Acc 110w 42-SOMHZ a niminimnerminsmsnennnnnensntettnarantatnpnrnsterseneaananen IIS 
1 GE TAX 8825 G-Marh V MODIIe...enesninnnienrentennininstrenientariennemitaniesine SST 
4 Johnson 8600 800mhz LTR 15 mobile... 

3 Johnson 8610 800mhz LTR 1S mobile. 

1 Johnson 8640 800mhz LTR 1Sw mobile..... 


4 Johason 7172470-490mhe 35w 
26 Uniden SMS-830 900mhu LTR mobile fas is: 

4 Uniden SMS-815 800mh2 LTR motile (a8 is untested) enn 

6 Uniden SMS-825 800m LTR mobile {as is poe Seer 

8 Uniden SMS-235 BOOrriu UTR mabe (28 Une) a nent 

2 Uniden SPS-920TS 900mbz LTR portable fas is a 

5 Kenwood TK-431 900mhz LTR portable fas is untested) 85 
5 Kenwood TK-S30HD 900m LTR mobile fas is untested) nn nnn SF 
8 Keenwood TK-930 800mhz LTR mobile (a8 i untest2 anne ence 8 

2 Michand 70-13958 VHF 150-174 mba 110w dash mount moble (new in box}—_______________ sas 
1 Midland 70-050C 60w base 42-50 mz 
2 Midland 70-066A 72-75 mhz mobile (NW if OX) annem eemennen 


2 Midland 70-14428 VHF SOW NO/ACC so 

1 Midland 70-6650D VHF 110w no/ace... 

2 Midland 70-15268 UHF 25w 8{ mobile 

1 Midland 70-3408 dash mount mobile... 

2 Midland 70-5268 dash mount mobile 

250 Motorola STX 821 Smartnet Type | 3 button display w/batt, ant, changer. 
3 MotorolaSTX H3SJNCS170CN BOdmnhz type. 

3 Motorola STX H3STICS1 7OBN B00mhz typ beens 

2 Motorola STX H3SSTC51 70BN BOOMIz {7 P6 lance 


7 Yeasu FTH-2070 Qual Band 150-174 / 450-470 w/aipha and scan._.___._—-. 

15 K-S5Dopplertvafic Radorunitsfiusadh ge 
100 Motorola N1275A Amp 1-Sw in 25w out UHF. 

2 CSITP163XZ Community tone pannel... 

4 TARX Band pass Cavity 11-90-41 806-960..... 

7 Calwave 50980 851-960 TX 4ch combiner. 

5 Johnson 8560 LTR portable 800mhz LTR portable fas is untested), 

4 Johnson 8565 LTR Portable 800mhz LTR portable (as is untested) esau 
Quantity pricing available on 10+ units mix or match - Call 


Circle (89) on Fast Fact Card 


USED RADIOS 
at Low Prices! 


* MICOR 

+ MITREK 

* PORTABLES 
* MOCOM 70 
* MAXAR 
«RPTRS 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


FOR SALE 
IFR-COM-120-B 
RADIO SERVICE MONITORS 
with Options - 24 units for sale 


COM-120-B 1/12-Tracker $9,500 
COM-120-B 1/5/12... .. $9,800 
IFR-1600-S $10,900 
IFR 1900 CSA....... a $24,000 
All units have a 120- Day Warranty & a 10-day 
Right of Refusal. All units are tested and 
calibrated, and have soft cases & new batteries, 


RF IMAGING & COMMUNICATIONS 
510 Westaire Bivd., * Martinez, CA 94553 
925-229-2034 FAX: 925-229-2035 
E-mail: rlimage@best.com 
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Large Quantities * (940) 433-5452 


UHF Syntor X T34VBJ, less acc. ........... 
UHF Micor T34RTA, less acc............6 $35 
VHF Mastr || Hi/Lo, Dual Band, 
110w, less acc. 
— All Equipment Bench Tested - ~ 


HAMBLIN COMMUNICATIONS 
1-606-528-8961 + email: dahamblin@kih.net 


*GE 

*RCA 

* ACCESSORIES 

* TONE ELEMENTS 
* CHRYSTAL ELEM, 
* BASE STATIONS 


$75 


The worst mistakes are the ones you can't see. 


Global Trunking Management 
& Billing Solutions for... 


SmartNet ¢ SmarfWorks ¢ SmartZone 
LTR # MPT 1327 


For more information, 
» call (903) 561-6673 or 


Genesi 


www.GenesisWorld.com e bevve grout towns degen... 


Circle (90) on Fast Fact Card 


meee classificd 


computer software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


ox See details and download demo from our web site! 
: SorrWRIiGHT, LLC 
1010 So. Jouet Sr. Suite 204 
Ausora, CO 80012-3150 USA 
Tev. (303) 344-5486 + Fax: (303) 344-2811 
veww. Softwright.com 
email; sales@softwrght.com 


e Seamless rasterized topographic maps 
e International enhancements 

¢ Import of multiple terrain data formats 
¢ Biby-D advanced propagation model 


¢ Maplnfo file import 
e CDS matrix calculation method 


Circle (92) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing Wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

~ Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and |nventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFC AD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


(Gj 800-441-0034 
www.comm-data.com 
Communications Data Services, Inc. 


Circle (91) on Fast Fact Card 


wilN/S6 SMOPUIAA 10) peuBbisep uoneoidde 19-ze 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS «NOVELL * LANTASTIC * UNIX 


Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHE - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 

Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 


Tel: (303) 526-5454 @ Fax: (303) 333-4386 
e-mail: microinfo@micropath.com @ www.micropath.com 


We can provide complete solutions 

including software, hardware. and 

training, 

205-987-1523/205-987-1709 FAX 
Circle (93) on Fast Fact Card 


Shop from the comfort of 
your own keyboard at 
www.internettelephony.com 


PRIMEDIA 


intertec 


January 1999 MOBILE RADIO TECHNOLOGY 


61 


repair services 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRoPpROCESSOR-BASED 
Mosices, Portastes AND Controt Heaps. 
SURFACE MOouNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


770-948-9566 


MOTOROLA 
Authorized Two-Way Radio/Paging Depot 


SuperTech 
Flat rate labor and warranty repairs 
Authorized Dealers get 20% off of labor 
800-352-0811 
Mobile Communications of DeKalb Inc. 
3433 Memorial Drive * Decatur, GA 30032 


rentals 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


$35.00 FLAT RATE 


Piss Farts & Shipping 


XLH-250 
RH-256 
WH-2510 
uC-102 
TRH- 202 


/MULTICOM == = 


Minitor II Pager 


aC ry @ Low C 
° Ove stnight Delivery Anywhere 


[EO#AMUNICATIONS, 
800-822-MOSS 


MOTOROLA , 
ERICSSON“ 


PORTABLE & MOBILE REPAIR 


+ Quick Turn Around « Free Return Shipping 
+ Factory Trained & FCC Licensed Techs 


800°567°5636 


11420 NW 45th Place + Sunrise, FL. 33323 


On the following models: | 


RH-250 ae 
WH-2516 ) 
RFH-252 

Uc-202 


HER MODELS—S45,HR Plu 
« FAST TURNAROUND 
* FACTORY TRAINED 
* VISA » MASTERCARD - COD 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 
NS Electronics Service, Inc. 


Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 


Telephone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


$40.00 FLAT RATE 
PLUS PARTS & SHIPPING/HANDLING 
| PLECTRON & INSTALERT MONITORS 


$49) 


Plus 
TWO-WAY REPAIRS ALL MAKES & MODELS 


MOTOROLA MINITOR H PAGERS 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND, FOC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. PH: (409) 704-RO(M) 
VINELAND, NJ 08360 BAX: (649) 794-8989 


Wipe WWW, CRN TURIONCOMM OOM 


IT IS POSSIBLE!!! 
oon 
...to receive quick, quality, service at affordable rates. 
We repair 
© Transmitter Amplifiers 
* Tower top Amplifiers. (most makes & models) 
* Filters. duplexers & cambiners re-tuning 
* Special custom projects & equipment modificaons 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 
2054J Airport Road (804) 237-8255 
Lynchburg, VA 24502-3757 Fax'Phone: (804) 237-4762 
E-Mail: advcomm @woridnet.att.net 


REGENCY/WILSON 
s Parts & Shipping 


Repair Just $29.50 PAGER REPAIR 
Price includes all 48-Hour Turnaround 
Parts and Labor Beepers Etc. Inc. 

5 Day turn time (813) 615-0803 


WWW IMOSSCOM. © 


Water/Physic 
— parts not included 


1300 N FL re Rd #26 
West Palm Beach, FI. 33409 
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) Warrat 


al damage and 


Want more information on 


advertised products? 
Fax:561-683-0059 


Use the Reader Service Card! 


Dealer price 


meee classificd 


prof. consulting accessories 
services 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone _ Test Operate 


WIRELESS CELLULAR 
CAR STEREO MUTE 


Y ONLY 1 WIRE INSTALLATION + GROUND! 

YNSTALLS IM JUST 2 MINUTES” 
Unique patented piug in fuse raplaces car stereo fuse 
te cut out power to radio when unit detects the RF 
signal from any analog or digital cellular phone, When 
your phone rings, it shuts down the power to your car Part No. 9122RFK 
fadio and turns radio back on when you end the call--- 


ail without any wires! (Will not ork with PCS.) 54 9 9g le) 
MMACCELE | 121: (562) 909-5090 + Fax: (562) 809-1248 


REG Consultants, Ines 


100 Woodbridge Center Drive. Suite 201 
Woodbridge. NJ 07095 
4796 
email - in rec-com 


Ofiees Nationwide & Intematonal 


Circle (94) on Fast Fact Card 
tower space 


agin 
silieniitiiaes Resco TOWER 
ic OMPANY 


so 9001 Quality 


Life time waaity Bet Sites available 


GA and SC 


Se BRENATTS the Pagers! We build to suit. 


: sep an Our very own g=—a 
» at RI faure ae fine of high 


fib 4x5" x 3-412” 
Make allthe FREE = priced numeric, alpha, and 
Erg} ‘ini Iso Box long distance calls flex pagers 


you wanl..via 
Peo) gery a leobpaat Ihe Paging Indusiry 


eed im . Billi Wo PagerPro 
BELIEVE IT! Solutio, Hakihed 


YT peer ees serw 
Ih esc 
~ Ve TECHNOLOGIES ¥ amt p : , : = si 


tat Ino soutce be with you 


Call Miles McSweeney 
912-233-9354 


CHECK THE FACTS THEN 
CALL THE BEST! 


Environmentally controlled 
\ equipment enclosures, back-up power, 
RF engineered sites. Secure 


Circle (95) on Fast Fact Card Premiere sites in Metro Chicago Area-choice of 
Federal State. Govt. & all Class A Systems 
PRECISION QUARTZ PAGER STAN STANN 
a q 105 MURPHY LAKE ROAD 
Invest we } { y PARK RIDGE. IL 60068 (847) 823-7713 
your ARIZONA’S PREMIER 
tT] 1,000s OF FREQUENCIES 
a ) b] 
advertising STOCKED & READY TO SHIP! TOWER FACILITIES 
d ol la rs Decades ol Crystal Menvtacturing * Full Quality Contral & Aging Contact Rick or Charlie Bonifasi 
LCDs « onc0PEns + mngmattns » BATTERIES | ANTENNA SITES, INC. 
WwW h e re & Bongers: & Cradles Whitt Upseciatance Evoready* & Duracell” 
“cieanrs” * Equiwewrs) * MANURE * PAGERS 800-346-7224 
yo U r MOTOROLA * NEC * UNIDEN * PANASONIC * EVERON * GIZZMO 
7 “t NIXXOQ * MAXON * INTEK * SAMSUNG * PAGEROLA « SHINWA MIN LATURE TOWER MC DEI Ss 
prospects wuww.creativesculptures.com 
| 36 a, Pewter Castings. Speci: 
Invest Pll DOMESTIC & INTERNATIONAL CELLULAR $c. ht icine a i 
| oe L PRODUCTS STOCKED & READY TO SHIP! “iguciac) Awards & Gills for the 
tne i] REFURBISH . LODsa QUALITY CLA . LEATHER CASES Wireless Communications 
ti KITS _ PARTS _PLUG-INS_ at Industry. 
Ime... Ty BATTERIES . CHARGERS . ANTENNAS _ HELLO DIRECT 
Y.} NIMHINI-COLHON “  Single(Twin'Trarel Full Line HEADSETS Creative Sculptures 
MOTOROLA ~ NEC * UNIDEN * PANASONIC * SAMSUNG * SHINWA = ATBT * AUDIOVOX F051 Tee hs 
NOKIA * OKJ~ SONY * NOVATEL* PHILIPS * QUALCOM * FUJITSU * GE * TOSHIBA 6205 F. Tecumseh tag 
COMPANY CHECKS AND MAJOR CREDIT CARDS ACCEPTED Tulsa, OK FHS 
tak eo Ph: Yt8-832-9930 
pacibic TIM ~ Af 
Int'| Calls: 949-721-1621 © Fax: 949-721-1030 _ Fax: 918-834-9159 
= mums 4 WW.pagecorp.com * EMail: pci@pagecorp.com Toll-Free: 888-229-5325 
CLASSIFIEDS ASK os OUR CURRENT PARTS AND PRICING HANDBOOK! e-mail: marksmith 
————— Circle (96) on Fast Fact Card creativesculptures.com 
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Page Fast Fact Advertiser 
Company Number Number Hotline 
Alphalogic Systems ........cccecsereeres 33 2S ........ 419-836-4611 
Anritsu Company ........eeeeeeesecerereeres GPE resces 800-ANRITSU 
PRIDERT BIO 5 os cacciaes uneaparncasanccapanrsne G5 To ssnses 800-323-3757 
Antenna, Plus vyisasasraenniienn BS 2G eeacee 602-657-7354 
AStOn Cotpiuannmswniencnnnun 23 20h 949-458-7277 
Barnett Electronics Ine. uu... 56 PB eet 800-423-3858 
Berkeley Varitronics .......ccccceee 18 _ Biezwavens 908-548-3737 
CEL WAY Ba ccressinsxmoccnqnnsscencsuannrs 13 Gicmxe 800-321-4700 
Citel America, INC. ..ccccesecceceees 40 44... 305-621-0022 
Communications Specialists ......... BC 3.......... 800-854-0547 
Communications Data Services ....... 61 91........ 800-441-0034 
Computer Resources Ine. ............. Bt 9G... 205-987-1523 
Connect Systems INC... eee 17 10 ........, 800-545-1349 
Control Signal Corp. oc. 34 9 42......... 800-521-2203 
CPI Communications Inc. ............ 35 = 29........ 972-429-7160 
GRYSWONIES; ANGi ccccasnnwnsamnsscs 63 98 wo. 954-496-9501 
Diversified Electronics ................. B40 2? sixsas 404-361-4840 
Doppler Systems, INC. .......cccceee 39 36 ........ 602-488-9755 
Duracomm Corp. ......cccccesesesesececeese 50 934 ......... 816-472-5544 
BAIL. snconnerssensscrnencnereransrereneraco nnn 50 35........ 520-204-2597 
IW Bosssetes cals, cs cassantnncaninnispncpanadosns SO BD onecne3 615-771-2560 
Eniteleciyannenwaapreiy 20 11.0... 281-357-8777 
The Genesis Group vi... CO ‘Guinn. 903-561-6673 
GINO GR csssccncccnmeaniinannnenits 54 77........, 847-891-2584 
Hark Systems, INC. oe. cccecseeeee 31. 12......... 803-875-4480 
FOGY Pa diG i sscsscsccscvercecovaveveccsoscencs 40 38........ 800-877-7979 
ICAU swogeansig vines inisepiniogrtexasmcutriemenensacs 7 14..0........ 604-888-6304 
IDA Corporation ......ccccccceeeeeeceers HG: Bicscccssseesd 701-280-1122 
IFR Americas, INC. oc ceccseeseeeeens aL > Sr 316-522-4981 
WG BSS i yesccanscssurrceiincractrniincteseee: A) pueteasnsd 800-288-8606 
sh: Btls wanenemcmmnnenrvan ees 39 0 37......... 530-677-3210 
McManus Communications ............ 57 81........ 870-763-6250 
Mechem Electronics ........0....c Dl BB sccess: 540-891-0569 
Micropath Corp. .......ccccccceceeeeee BT cseceeress 303-526-5454 
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Page 
Company Number 
Narda/L3 Communications ........... IFC 
IN eS op ssrcnevisnstnsanesoaininanmaniapnneneaaiens 22 


New Hampshire Communications .., 57 
PageCorp Industries «0.0.0.0... 63 


Paging & Wireless Service Center .... 45 


Polaris Industri€S .....0...ccceeeeseeee 59 
Polyphaser Corp. ..cc.cccceseeseceeere 12 
Premier Communications ................ 26 
Radio Express, INC......cccccsseeuacss oF 
RCC Consultants ........ cece 63 
RCW Distributing .... ccc seeeeeees 59 
SATIONE 1106 coesecssirasxeescrcaeanrernmrrcanars 48 
PRION VC. eects ceteseeeesesereseeseeesesees 58 
Sharp Communication ........0.0ccc.. 59 
SohWrightcscyssavese aeene ani. 61 
SONiiasnscennaaianngse ees a4 
Sutter Buttes Two Way ..........00. 60 
Tele patticsc:snocsninasnenanamnn 42 
TelOWAVE UNG inencsscrcrsesnenamcaccens 11 
Thunder Eagle .......cccccssesceseesesees 28 
TPL Communications Inc. .............. 49 
Transcrypt International ........0....... 1 
Trident Micro Systems ............0000 27 
TDP: elte estes 22iiesiss sic cnsesnerapraneponvenses 43 
TRL Technologies oo... IBC 
TX RX Systems Inc. occ 3 
Vega, A Mark IV Company ............. 10 
VERTEX/YAESU USA ....... cece 15 
Visiplex Communication ................. 53 
Vocom Products Co. LLC .............. 46 
WETEC Electronics wees 54 
W & W Manufacturing... 21 
COON WiC ascccanscnmncnnmmenen 41 
ZENCH [NGecesccmscaramaerrns 47 


Fast Fact Advertiser 
Number Hotline 
D scrmsesesne 516-231-1700 
43 we 888-582-5865 
84 0. 603-668-3004 
96........ 800-957-8700 
c Loearreree 561-683-0022 
Bosca 404-872-0722 
TBcais 800-325-7170 
asietnit 714-257-0300 
BS sini 800-545-7748 
Seer 732-404-2400 
8B csiscvxe 800-726-9015 
7. ae 800-USA-1USA 


85 ..... 800-USA-1USA 


i ree 800-548-2484 
FAs csesn 303-344-5486 
28 satan 760-752-1011 
LS eee 530-674-7532 
40 o.. 510-656-5600 
Wesesvaens 650-968-4400 
24 wees 703-242-0122 
DS icasvne 213-256-3000 
eee 800-894-2609 
OSiecsesens 800-798-7881 
FY. arcsee 312-755-8741 
Riis sssccissy 630-208-2434 
5 agers 716-549-4700 
VG eccseees 626-442-0782 
of wmnaassecs 310-404-2700 
CBicsccans 847-405-0771 


30 .... 800-USA-MADE 


EIB sooner 901-286-6275 
a 800-221-0732 
51 BRO 425-820-6363 
al eaewes 425-820-6363 


The New TRL Technologies’ 
RF Power Amplifiers and Subsystems 
Class A/AB Analog & Digital Operation 


Standard Amplifier Configurations from 10 MHz to 2500 MHz 
*Lower IMD and Power Levels up to 500 Watts 


*Higher Efficiency 


*Proven Quality 


Typical Medium Power Unit Typical High Power Unit 

* Power levels: Class A: 15 to 50 Watts * Power levels: Class A: 50 to 150 Watts 

* Power levels: Class AB: 50 to 150 Watts * Power levels: Class AB: 150 to 500 Watts 
+ Size: 19” x 5.20" x 5.25” * Size: 19” x 5.20” x 16.5" 


Typical 

Bi-Directional Amplifiers 
* Cellular/DCS/PCS/Trunking 

* Power levels: 10 to 100 Watts 
* Size: 20" x 16" x 8" 


Typical Class A Modular Unit 

* Power levels: Class A: 1 to 35 Watts 

* Power levels: Class AB: 10 to 100 Watts 
* Size: 3.5” x 7.7" x 1" 


Let our experienced staff 
design to your custom 
specifications. We provide 
fast design cycles with high 
quality and reliability to 
meet your high standards. 


° Call now for 
TRL Technologies, Inc. bdisiel designs und 


configurations!! 


2155 Stonington Avenue 

Hoffman Estates, IL 60195 

Phone: 847-519-9690 Fax: 847-519-9691 Visit us on the Web at: 
e-mail: sales@tritech.com Circle (2) on Fast Fact Card hitp://www.tritech.com 


TS-64DS $57.95 
DIP Switch Programmable CTCSS Encaoder-Decoder 
includes 64 tones from 33.0 to 254.1 Hz 
1.25° x 2.0" x 30" 


TS-64 

Sub-miniature Programmable CTCSS Encoder-Oecoder 
Includes 64 tones from 33.0 to 254.1 Hz 

78° x 1.70" «25 


$$-64 
Microminiature DIP Switch Programmable CTCSS Encoder 
Includes 64 tones trom 33.0 to 254.1 Hz 
66" x 1.08" x 21 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. in Desktop or Rack Mount versions 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66° x .22" 
ANI-2 Station Decoder - 5.4" x 5.87 x 1.4" 


ID-8 $69.95 
Automatic Morse Station Identifier. Meets all FCC 
1D Requirements. Fully field programmable 
with included keypad. 1.85" x 1.12° x .35 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential. 
other formats available. 7.5" x 7.8" x 2.7 


$D-1000 $59.95 
Two-Tene Sequential Decoder. Programmabie unit 
provides switched outputs trom Two-Tone paging calls 
1.25° x 2.0° 1.4 


PE-2P 
Two-Tone Sequentta! Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability 
1.25" x 2.0" x 4" 


TE-64D $129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display Call us for the lowest cost, 12,5kHz channel spacing, 
Great for the Benchtop. 5.25" x 3.3" x 1,7 exact replacement. crystal and ceramic IF filters for 
Part 90 Refarming, 


Digital Coded Squetch Encoder-Decoder. Programmabie 
to all 106 OCS codes. 1.36" x 1.18" x .25 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our . 
web site at a COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
2 (714) 998-3021 * FAX (714) 974-3420 
Circle (3) on Fast Fact Card 4 ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0547 C3 a= 


Outside USA or Canada: crelnterterione! 5G, Uti tuenne. Se gent, Cb tistalpes Fit Sore (EL) Pao of 
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